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STAR-TESTED QUESTARS ARE USUALLY IN STOCK READY FOR IMMEDIATE DELIVERY, FROM a TERMS ARE AVAILABLE. LET US SEND YOU THE QUESTAR BOOKLET. 
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Here 50 finished Questar bases are having 
legs fitted to them by Peter Dodd and James 
Reichert of our staff. They are choosing 
legs at random from a large supply, select- 
ing one for the center, which will be adjust- 
able by means of a telescoping smaller tube, 
and then choosing a pair, each one of which 
will fit both holes in the side of the base 
with just the proper feel. And -feel is the 
right word to use, for we take leave of 
measurements at this point and work for 
the fit that feels just right. 

We make a quantity of 1875 legs before 
we finish any holes in the base castings. 
The first step is to select drawn aluminum 
tubing at the Philadelphia warehouse of 
the metals supplier. We accept only those 
tubes whose diameters, including ovality, 
vary less than .003 inch. The lengths are 
then shipped to the Micromatic Company 
of Trenton, New Jersey. 

Micromatic cuts them into short pieces 
and chamfers both ends inside and out. 
Then they centerless grind the entire out- 
side surface to a tolerance of only plus or 
minus .0001 inch. One ten-thousandth inch. 
The group is then shipped to Pottstown, 
Pennsylvania, for a uniform, heavy anodiz- 
ing, or sapphire plating, by the electrolytic 
method. This coating is actually quite thin, 
but very hard and durable for it is, being 
sapphire, of the corundum family. The 625 
sets of legs, each alike in size to all the 
others within .0002 inch, are finally shipped 
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to our factory at New Hope, where we make 
some parts completely and finish up others. 

Meanwhile Micromatic has milled a long 
slot in 625 smaller tubes which slide inside 
the center tube and can be clamped at vari- 
ous degrees of extension. These smaller 
tubes do not need a close fit. A half-round 
block of milled aluminum alloy goes inside 
the slotted tube. One-half turn of a knurled 
knob will lock both tubes securely. Neither 
knob nor sliding tube can ever fall out to 
get lost. 

Questar’s base casting is made by the 
Boose Aluminum Foundry of Reamstown, 
Pennsylvania. The alloy used is Alcoa No. 
356 tempered to the T-6 condition. Because 
it contains 7% silicon it is exceptionally 
free-flowing in the molten state. It has the 
virtue of great resistance to the acids of 
perspiration or the corrosive salts of sea 
water, and retains its polish very well. We 
use the piece, therefore, without paint or 
surface treatment. If scratched or nicked, 
one may always polish out the defect and 
renew the surface luster. The workmen at 
Boose pour these castings one at a time 
into moulds prepared from metal match- 
plates instead of wooden patterns. 

After the tempered sand castings have 
been cleaned by sand-blasting, they go to 
Gerald Fegley’s shop in Pottstown, where 
he turns off almost one-half the metal in 
accurate machining. When turned to proper 
size on the engine lathe, Mr. Fegley him- 
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self puts them one by one in a large fixture 
which supports the piece and serves as 
guide while several holes are drilled, later 
to be tapped for fastening screws, and the 
three leg-holes are bored a trifle undersize. 
We have by this time sent several sample 
legs to Fegley and he has prepared a reamer 
and burnishing tool to ream each hole and 
burnish it to a mirror finish of exactly the 
desired size. When each piece is finished 
to his satisfaction, it is a handsome thing 
with no rough edge inside or out. Each is 
individually wrapped and shipped to us. 

Then, as you see, the work of hand fitting 
each leg by selection begins. This job takes 
two men a day and a half to do 50 sets. The 
inherent ovality of tubing is what makes 
selection necessary within the .0002-inch 
range of tube diameters. 

Finally, butyl rubber tips are cemented 
into all three legs of a set, the adjustable 
leg finished, and each one placed in its indi- 
vidual pouch on the door of an English 
leather case, which then is tagged with a 
numbered card for one specific base. 

There are no secrets about making the 
best telescope in the world. We try to make 
every single part just as fine as possible. 
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COVER: Facing northward across Union Lake in Millville, New Jersey, James A. Loudon 
observed the great aurora of September 30, 1961. This quiescent form was photographed 
at 8:53 p.m. Eastern standard time, on Kodak Tri-X film exposed for one minute. The 
auroral glow stretches across the Big Dipper, whose bowl is just under the tree branch 
at right. Low-lying fog on the lake did not obstruct Mr. Loudon’s view of the sky. (See 
page 322.) 
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CELESTIAL CALENDAR A brilliant coma and a narrow straight 
GLEANINGS FOR ATM's tail were features of Comet Seki on 
A Prize-Winning Gregory-Maksutov Telescope October 18, 1961, when this 25-minute 
The Use of a Barlow Lens exposure was taken by Elizabeth Roe- 
NEWS NOTES . mer. Official U. S. Navy photograph. 


OBSERVER’S PAGE : 
Observing Venus near Inferior Conjunction N OCTOBER 10th, Tsutomu Seki 


Rilles in Palus Epidemiarum at Kochi, Japan, discovered an 8th- 
sreniatieliapiaonnite magnitude comet near Beta Leonis. Desig 
is iniioiccs inseam peeing aida nated T9614; ic Wee scoot. obecieed team 
QUESTIONS many countries, estimates of its total mag- 
SOUTHERN STARS . nitude ranging from 5 to 8. A tail four 


STARS FOR DECEMBER degrees long jwas noted on the 14th by 
INDEX TO VOLUME XXII Ahnert at Sonneberg Observatory, East 
Germany. 
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The author’s 10-inch reflector has a 
standard German-type equatorial 
mounting. The lensless finder can be 
seen left of the telescope tube, and the 
temperature controls for the eyepiece 
heater are in the center of the pier. 
Photograph by R. Newton Mayall. 


ee ELL, it looks like stars tonight!” 

\X Coming on a clear afternoon 
after several cloudy days, these 
music to the ears of amateur 


Thoughts then run: “I hope 


words are 
astronomers. 
there’s nothing else really important I've 
“How late can 
I observe and still seem awake tomorrow?’ 
“What's the phase of the moon?” and so 
on, until the final question, “What to 


promised to do tonight” 


observer” 
American 
Observers 


Members of the Association 
of Variable Star have 
trouble with that last question. At any 
time of the night and in all seasons there 
are plenty of variable stars to study. With 


never 


a 6-inch telescope or larger, the contrary 
problem is usually more to the point. 
There are more stars to observe than time 
will allow, and a selected list has to be 
made in order not to waste time on 
brighter variables that will be covered by 
observers with smaller instruments. 
After the sun sets, every experienced 
variable star observer has his own system 
of procedure, limited by his instrument 
and location. The old adage that some 
of the best work is done with very modest 
equipment is just as true today as in the 
days of Argelander. What count most 
are patience and resourcefulness — the 
ability to make the best use of whatever 


equipment is available. 
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Sidelights on Variable Star Observing 


CLINTON B. ForD, American Association of Variable Star Observers 


My own observatory housing a 10-inch 
reflector may not appear modest, yet the 
instrument has no circles; the mounting, 
except for the pier castings, is a hodge- 
podge of odds and ends which were picked 
up from a junk pile; the gear and electric 
drive are not precise, although adequate 
for following a variable star field long 
enough to make a brightness estimate; 
there are no finders except for what John 
Ruiz calls my “bean shooter,” an open 
aluminum tube for sighting field stars 
shown on AAVSO charts; and the primary 
mirror is plate glass rather than pyrex. 
On the other hand, some apparently 
superfluous items are really vital for 
variable star work, such as a three-way 
rotating eyepiece holder for rapid trans- 
fer from low to high power when estimat- 
ing faint variables, oculars of highest 
quality, temperature-controlled 
heating coil to and _ frost 


and a 
prevent dew 
from forming on the eyepiece lenses. 

Except for very large instruments, a 
dome is mainly a decorative feature. 
Certainly an active variable star observer 
doing visual work is far better off with 
a hand-operated sliding-roof observatory, 
regardless of how it looks. Much time can 
be lost in turning a dome, and in order 
to proceed rapidly from one star to an- 
other, large areas of the sky must be 
visible. Domes are fine for lunar 
planetary work, of course, serving most 
effectively as windshields. 

Why no 
amateur observers who install 


and 


circles? Many experienced 
circles on 
their mountings at considerable expense 
soon find they don’t use them very much 
have also ob- 


— unless, of course, they 


tained a costly dome which shuts out so 


AMERICAN ASSOCIATION OF VARIABLE STAR OBSERVERS 


VARIABLE STARS MONTHLY CHECK-OFF LIST 
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A monthly check list, shown as com- 
pleted by the author for May, 1959. 
Items subsequently crossed off were to 
indicate the need of further work on a 
particular segment of right ascension. 


much of the sky that circles are a neces- 
sity. Keep everything as simple as pos- 
sible, and don’t add “improvements” un- 
less they serve some practical purpose. 
AAVSO headquarters issues basic pre- 
diction sheets that simplify the program- 
ming of observations, but in order not to 
duplicate estimates of one long-period 
star to the neglect of others it is a good 


idea to maintain a monthly check list 




















The roll-off roof of Clinton B. Ford’s observatory in Suffield, Connecticut, 

allows him to see most of the sky rather than the limited section that can be 

viewed through the slit of a dome. The small workshop at the right houses 
observing records, charts, and accessories, and can be heated in winter. 


SKY AND TELESCOPE, December, 1961 





like the one illustrated. As each hour of 
right ascension is ‘‘worked’’ during the 
month (perhaps only partially at first for 
lack of time), it is checked off in the 
“first time’ column, and notes are made. 
Then if there is an opportunity to return 
to that region later in the month, the 
stars originally missed are observed, and 
the “second time” or “all possible” col- 
umns are checked. This record prevents 
wasteful duplication of effort and allows 
the observer to see at a glance where each 
night’s observing should begin. 

The interior view of my observatory 
shows at the lower left a convenient meth- 
od for mounting and filing a set of Skal- 
nate Pleso Atlas of the Heavens charts.on 
j-inch-thick pressed-wood board. Thus, 
they are readily accessible and can be 
quickly hung on a wall for reference when 
locating the brightest field (or key) stars 
on AAVSO charts. Variables too faint to 
be shown on the atlas charts are penciled 
in, and key charts can usually be found 
for their fields. 

On the shelf: above the chart rack is a 
file box containing standard AAVSO and 
other detailed charts. Many observers, 








The interior work space of the Ford observatory, showing at the left a file 

drawer for finder charts; on the shelf beneath are board-mounted sheets from 

the Skalnate Pleso atlas, which can be hung on the door when in use. On the 

right shelf, beneath the clock, is a box for observing records on five-by-eight 
cards. Photograph by R. Newton Mayall. 


A portion of a chart printed chart from the rear is often much 


prepared by the Ameri- 
can Association of Vari- 
able Star Observers. It 
is designed to aid the 
user in locating the 
variable and estimating 


better than using direct illumination, and 
the flashlight should not have a spot re- 
flector and lens. Diffuse reflecting flash- 
lights are not so common in hardware 
stores as they were some years ago, but are 


its brightness. In this SUil available. 

case the star to be ob- \s described in the AAVSO Manual for 

served is V_ Sagittaeé, Observing Variable Stars, making an ob- 

represented by the cir- servation consists of three steps: locating 

cle to the right of cen- the field with the telescope, identifying 

ter. The variable is jhe variable, and finally estimating its 

subject to unexpected tna ; = i . 

magnitude in terms of suitable compari- 

changes in_ brightness lied eat 

; : i - son stars. The initial step is where be- 

superimposed on _ its ; 

cycle of some 530 days "ners frequently give up and go back 

(see September, 1959, to ordinary stargazing, or study of the 
issue, page 632). 


especially those with large instruments, 
; ; i y i DATE May ) ST » 36693 nevont sentin — 6LS1S9 


prefer to file their charts by constellations 
in order to avoid as much as_ possible INSTRUMENT Sad MOON one —— 
moving telescopes and domes. I have 


moon and conspicuous planets. I've found 














tried this, but always go back to filing No. | TENTH bf 


by increasing right ascension. 0.6 f, Oe OE | oer ETE OO 
42- &. 


A record should be kept for each night’s j Ma 
work. No two observers use the same 7 Heay 


form, yet all forms should contain the 12.0 
same basic information. The five-by-eight- l0b~ ‘i iw] S45 
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inch sample card shown here is the re- 
sult of revisions over a period of about [3.5 ug ita 
10 Ae ~ 
% } 
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30 years, and is as satisfactory as any. It 
can be used on both sides, and holds 32 
estimates. A new card is used for each 
observing date, and at the end of the 
month the necessary data are transferred 
to standard AAVSO report sheets for mail- 0.7 
ing to headquarters. 
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An annoying problem is that of illumi- 
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elaborate chart holders with lights have | 
been built, but most of them sooner or 
later are discarded in favor of the ordinary 
two-cell flashlight fitted with a red filter. 
Shining the red light through the blue- 
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One of Mr. Ford’s record cards, reduced in size for reproduction here. The 

first two observations, of circumpolar variables, completed the coverage of 14 

hours in right ascension for May, 1959. As 15" and 16" had already been fin- 
ished for the month, the night’s new work began with 17°. 
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This AAVSO “b” chart shows the surroundings of the long-period variable S 

Coronae Borealis, which is marked by a circle at the center. As the star changes 

between magnitudes 7 and 13 in about 360 days, it is compared with other 

stars, labeled by their magnitudes with decimal points omitted. The star 103 
just above S is of magnitude 10.3, for example. 


that there are four simple rules for success 
in locating a field: 1. Use the lowest 
power available, giving the widest possi- 
ble field of view. 2. Start with an “easy” 
R Scuti or R 


star, such as R Leonis or 


Ursae Majoris, almost always bright tele- 


and with bright comparison 


3. Sight by naked eye along 


scopically 
stars near it. 
the length of the telescope tube and point 
it to the approximate position of the 
variable in the sky as determined from a 
star map. 4. Be sure to hold the map with 
its south toward Polaris, not just in a 
general north-south direction, for com- 
parison with a telescopic view. 

Initial charted star 
configuration pre- 
conceived notions of how big the configu- 


recognition of a 


depends largely on 


ration should look, considering the size of 


the field of view. Such mental pictures 
can be very misleading, so it is helpful at 
first small circle on the atlas 
chart, centered on the variable’s position, 
of diameter equal to the field of view. 
This gives a definite idea of what to look 
for, but remember that the telescope in- 
verts what is shown in the atlas. 

If the variable is too faint to be seen at 
the time, be careful not to mistake a near- 
by comparison star for it. The old rule 
that the variable can be spotted by its red 
color is not very reliable, since many do 
not look red, especially when faint. 

One source of discouragement is to 
have located and identified the variable, 
only to find that suitable comparison stars 
are outside the field of view. Use a 
lower-powered eyepiece if one is available, 


to draw a 


A closeup of the revolv- 
ing turret for three eye- 
pieces on the author’s 
10-inch reflector. The 
eyepieces are a_ wide- 
angle Erfle of 14-inch 
focal length, a Higgins 
32-inch orthoscopic, and 
a Brandon 12-mm. Note 
the three-way adjust- 
ment of the support for 
the upper end of the 
“bean-shooter” finder or 
sighting tube. 
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or make the best of it by moving the 
telescope back and forth to bring the vari- 
able first and then the comparison stars 
into view, retaining a mental impression 
of the brightness of each while moving 
the instrument. This is where a_ solid 
mounting with smoothly working parts’ is 
a great asset. 

Some magnitude sequences shown on 
charts can be annoyingly deficient and 
appear incorrect at times. Here 
again, don’t give up; do your best and 
note in the observing record, “Sequence?” 
There are over 1,000 different AAVSO 
charts, and nobody proposes that they are 
all free from errors. 

The most interesting variables are the 
unpredictable ones, of course, and a 
real prize for a night’s work is to catch 
SS Cygni, U Geminorum, or some other 
irregular star near maximum or _ be- 
having abnormally. Many persons not 
astronomically inclined like to ask, fairly 
enough, “But what do you do when you 
look at stars?”’ A good answer is, “I look 
at the peculiar ones!” With irregular 
stars, there is a special satisfaction in ob- 
taining a good estimate, since it is cer- 
tain the information will be especially 
valuable, even if duplicated by another 
observer thousands of miles away. Flare 
stars are the “special specials,” but moni- 
toring them is a tedious job and only for 
observers with iron patience. 

If clouds or approaching dawn do not 
cause it, the end of a night’s work 
is usually signaled by fatigue and diffi- 
culty in concentrating on star magnitude 
values. Also there is the number one 
enemy, Time, who keeps nagging, “Think 
of all the things you have to do tomorrow. 
Better quit and get to bed.” No matter 
how late the hour or how great the 
fatigue, before closing up shop just gaze 
with your naked eye at the sky for about 
a minute, forgetting all else. Your admira- 
tion for the sheer beauty of the stars will 
be wonderfully renewed and strengthened 
by the thought that you have that night 
made a small contribution to man’s 
knowledge of them. 


even 





ANNE S. YOUNG DIES 

One of America’s best-known women 
astronomers, Anne Sewell Young, died in 
August at the age of 90. She had lived 
for many years in California, following 
her retirement as professor of astronomy 
at Mt. Holyoke College, South Hadley, 
Massachusetts. 

Born in Wisconsin, she received her 
doctorate in astronomy from Columbia 
University in 1906. She taught astronomy 
at Mt. Holyoke from 1899 to 1936, and 
was director of its Williston Observatory 
for the same period. Dr. Young was a 
former president of the American Associa- 
tion of Variable Star Observers and an 
active observer of occultations of stars by 
the moon. Many of the women astrono- 
mers in this country received their first 
professional training as her students. 





|AU Symposium on Visual Double Stars 


JOsEPH ASHBROOK, Harvard College Observatory 


ROBABLY more stars are members 
P: double or multiple systems than are 

single, the isolated stars being a mi- 
nority. Moreover, the amount of useful 
information that can gain 
from a star is much increased if it is a 
member of a binary system. But the num- 
ber of astronomers active in this im- 
portant field is very small. 

This raises many urgent 
With the limited manpower 
what types of research rate high priority? 
What new observing methods should be 
put to use? What observations must be 
made now to meet future needs? And 
how can more new observers be recruited? 

Answers to such questions were sought 
at a two-day closed meeting of 29 leading 
double star specialists, held in August at 
Berkeley, California. This symposium was 
under the auspices of the International 
Astronomical Union, with financial sup- 
port from the National Science Founda- 
tion. Peter van de Kamp, director of 
Sproul Observatory, organized the gather- 
ing and led its discussions. 

The participants came from 10 coun- 
tries. Some, like G. Van Biesbroeck of 
the United States and W. H. van den 
Bos from South Africa, are veteran ob- 
servers of visual pairs with the filar mi- 
crometer. K. A. Strand (U.S.A.) and 
Ejnar Hertzsprung (Denmark) are spe- 
cialists in precise photographic measure- 
ments. The active new school of French 


observation 


problems: 
available, 


W. S. Finsen has been an active ob- 

server of southern double stars for over 

30 years in South Africa. He is the in- 

ventor of an eyepiece interferometer 

that has proved very effective for the 

discovery and measurement of ex- 
tremely close pairs. 


workers with double-image micrometers 
was represented by P. Muller, and South 
Africa’s W. S. Finsen brought his expe- 
rience in interferometer observing to the 
meeting. R. M. Petrie (Canada) is a 
spectroscopist who measures radial veloci- 
ties of visual binaries. Two of the most 
active participants, W. P. Bidelman and 
Armin Deutsch (U.S. A.), expressed the 
viewpoint of astrophysicists who use 
double star data. 

The opening session was devoted to a 
lively exchange of ideas on the purposes 
of double star observations. Olin Eggen 
(then of Greenwich Observatory) empha- 
sized the value of visual binaries as a 
source of information on the masses of 
the stars; if the orbit of a binary is found, 
together with its distance from us, the 
sum of the masses of the components be- 
comes known. Usually most of the un- 
certainty in a mass determination comes 
from low accuracy in the distance. For 
binaries with large parallaxes, this un- 
certainty is considerably reduced. Hence 
emphasis should be put on _ observing 
nearby binaries in order to improve our 
knowledge of stellar masses. 

Dr. Van Biesbroeck stressed that any 
substantial increase in the number of 
known orbits will require many more ob- 
servations of very close, short-period pairs, 
for which big telescopes dre necessary. 
Even for longer-period systems, large aper- 
tures are needed for the critical observa- 
tions near periastron. As one instance, 
he mentioned Mira Ceti, an important 
binary which in the last few years has 
begun to close in rapidly. 

Great reflectors are well suited for 
measurements of difficult doubles, as Dr. 
Van Biesbroeck’s experience with the 82- 
inch telescope at McDonald Observatory 
has proved. In double star work, there is 
no difference between the optical per- 
formance of a refractor and a reflector of 
50-per-cent more aperture, noted Dr. van 
den Bos. Thus the world’s largest refrac- 
tor, the 40-inch at Yerkes Observatory, 
can be matched by a 60-inch reflector, a 
modest size nowadays. 

Dr. Finsen told that the Republic 
(formerly Union) Observatory at Johan- 
nesburg has the disk for a 74-inch mir- 
ror, and he hopes that the finished instru- 
ment will be used for double stars. The 
pressure for observing time on existing 
large reflectors is so great that at present 
none of them is being used for microm- 
eter measures of doubles. One of the 
recommendations adopted by the sym- 
posium was that experienced double star 
observers be given access to such instru- 
ments. 

Wide double stars are becoming in- 
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Peter van de Kamp is director of Sproul 
Observatory at Swarthmore, Pennsyl- 
vania. He and his staff have deter- 
mined the parallaxes and mass ratios 
of many visual binaries. One Sproul 
specialty has been the discovery of 
astrometric binaries — cases where the 
variable proper motion of a star indi- 
cates the presence of an unseen stellar 
companion. 


creasingly useful to astrophysicists. For 
example, the components of a very open 
binary should have practically equal 
radial velocities, because the orbital mo- 
tions are slow. If the two stars are of 
very different spectral types, they afford 
a much-needed test of whether velocity 
measurements of stars with different spec- 
tra are strictly comparable, Dr. Petrie 
pointed out. 

Furthermore, a distant physical com- 
panion to a star of astrophysical interest 
can supply valuable information. Thus 
R Hydrae has a faint secondary discovered 
by G. W. Hough; study of its spectrum 
and brightness could tell us the absolute 
magnitude of the primary star, a long- 
period variable. The symposium partici- 
pants agreed that double stars of which 
one component is variable are particularly 
worthwhile objects for measurement. A 
new catalogue of such pairs is being pre- 
pared at Moscow, said P. G. Kulikovsky. 

One session of the symposium was de- 
voted to techniques of measuring visual 
doubles. In recent years, many observers 
have abandoned the classical filar microm- 
eter for the double-image micrometer de- 
veloped by Dr. Muller. The special ad- 
vantage of the new design is that it al- 
lows much more reliable measurements 
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The Republic Observatory at Johannesburg, South Africa. Inside the dome 

is the 26}-inch refractor, which since its erection in 1925 has been devoted 

almost exclusively to double star work, by R. T. A. Innes, W. H. van den Bos, 

and W. S. Finsen. Many of the most interesting southern binaries have been 
discovered with the aid of this fine instrument. 


Couteau 
told the 


of separation in close pairs, P. 
of Nice 
gathering. 

For doubles 


Observatory in France 


wider than about two 


photographic measure- 
ments reign supreme. Nevertheless, 
Dr. Strand, the accuracy of this method is 
when Dr. Hertz- 


The im 


seconds of arc, 


said 


essentially the same as 
sprung devised it 47 years ago. 
provements have been chiefly in economy 
of effort. In modern work, automatically 
spaced images are made on a multiple- 
exposure plate taken with a_photoelec- 
trically guided telescope; the plate meas 
urements are recorded in digital form on 


punch cards and the reductions are per 


These pictures of the binary star 85 
Pegasi were made by photographing 
the phosphor screen of a cascaded im- 
age tube attached to a 24-inch refrac- 
tor, on August 15, 1959. The 9th-mag- 
nitude companion is clearly separated 
from the brighter star, although it is 
three magnitudes fainter and only 0.8 
second of arc away. Photograph from 
Lowell Observatory. 
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formed by machine, saving much time. 
There has been some misunderstanding 
about the capabilities of the interferom- 
close 
For its 


eter method of observing very 
doubles, Dr. Finsen explained. 

effective use, large reflectors are recom- 
they never 
employed except in 
Mount Wilson 
years The 
small 


been so 
work at 
about 40 


mended, but have 
pioneer 
Observatory 
ago. interferometer is not 


suited for apertures, because of 


danger in misinterpreting the delicate 
pattern of interference fringes overlying 
the star image. Even the 26}-inch re- 
fractor used by him is a small instrument 
for interferometry, said Dr. Finsen. 

\n important breakthrough described 
by John Hall, Lowell Observatory, is an 
image-tube method for obtaining photo- 
graphs of close and unequal pairs, pre- 


The 


resolution is im- 


viously observable only visually. 


limit of photographic 
posed by the earth’s atmosphere; even in 
a few seconds of exposure good seeing is 
give enlarged, 


averaged with 


blurred 


poor to 


images. Use of an image con- 


verter permits much = shorter exposure 
times, so that brief moments of excellent 
seeing can be exploited. 

Dr. Hall’s experiments are being made 
in collaboration with Laurence W. Fred- 
rick, and are a continuation of the work 
described in Sky AND TELESCOPE for March, 
1959, page 255. By attaching a Barlow 
lens to the 24-inch Lowell refractor, they 
obtain a plate scale of four seconds pet 
At the focus, light from a 


falls on the cathode of a cas- 


millimeter. 
double star 


Sky AND TELESCOPE, December, 1961 


caded image tube, the following parts of 
the optical train being a relay lens and a 
movie camera. The arrangement gives a 
100-fold gain in speed, and a star of mag- 
nitude 7.5 can be recorded at 16 frames 
per second, through a deep green filter. 

The success of this method was demon- 
strated by pictures of such difficult doubles 
as 51 Aquarii (separation 0.5 second) and 
85 Pegasi (0.8 second), which were ex- 
hibited at the symposium. 

Credit for this advance belongs also to 
J. Rosch, of Pic du Midi Observatory in 
France, where a parallel development is 
under way. At the Pic, a Lallemand elec- 
tronic camera is being used on the 24-inch 
refractor for photography of close double 
stars. Dr. Rosch had with him at the 


meeting a picture of one double whose 
components were as little as 0.23 second 


apart! 

A striking peculiarity of double star 
work, shared by few other branches of 
astronomy, is that the observations made 
over a century ago still have great impor- 
tance, for example in orbit computations. 
The bulk of useful measurements is 
enormous, there are about 60,000 
known doubles. Hence the problem of 
making the data available in convenient 
form is formidable. 

H. M. Jeffers of Lick Observatory was 
able to report that a solution is nearly 
achieved. He has been engaged in the 
preparation of a new Index Catalogue of 
doubles, which will contain basic data for 
every known pair. This will supersede 
R. G. Aitken’s catalogue of 17,000 systems, 
already 35 years old. Dr. Jeffers has com- 
piled the material for stars visible from 
northern latitudes, and Dr. van den Bos, 


and 


W. H. van den Bos, having retired 
after many years as director of the Re- 
public Observatory, is now working 
with H. M. Jeffers at Lick Observatory 
on the cataloguing of double stars. 





now at Lick Observatory, is working on 
the portion covering the sky from decli- 
nation —19° to —90°. It is planned to 
publish the Index Catalogue in book 
form. 

This will not be feasible for the much 
larger Observation Catalogue also being 
undertaken by these two astronomers. 
This listing of all double star measure- 
ments is too huge to be printed; instead 
it will be issued in the form of punch 
cards. Probably four sets of cards will be 
prepared, to be deposited in different 
countries. 

One important class of double star falls 
outside the scope of these listings — wide 
pairs of faint objects with common proper 
motions. For many years W. J. Luyten of 
the University of Minnesota has been 
searching for these on photographs, with 
the aid of the blink microscope. He re- 
ported to the meeting that his extensive 
catalogue of common-proper-motion pairs 
is now complete in manuscript form. 

There was a stimulating exchange of 

views among the assembled experts regard- 
ing plans for future work. Dr. van den 
Bos urged a repetition of the great sur- 
veys for the discovery of new pairs, such 
as were carried out by Aitken, W. J. 
Hussey, and himself some decades ago. 
None of these historic surveys was com- 
plete, for many interesting binaries were 
too close to be recognized on the date of 
examination, and many other doubles 
were simply overlooked. 
‘ Greater immediate returns would come 
from systematic searches among special 
classes, such as the naked-eye stars, or 
those with large proper motions or paral- 
laxes. Dr. Finsen recommended that some- 
one extend his interferometer survey of 
bright southern stars to the northern 
hemisphere, and that a special examina- 
tion be made with large telescopes of the 
approximately 1,000 stars known to lie 
within 20 parsecs of the sun. One exam- 
ple of a special survey was Charles E. 
Worley’s inspection of 750 dwarf M-type 
stars at Lick Observatory, resulting in the 
discovery of 27 new pairs. 

Many suggestions for studies of known 
doubles were aired. Dr. Kulikovsky 
of Moscow made a request for many 
more observations of systems that con- 


S. Arend, of the Royal Observatory, 
Brussels, Belgium, has made many 
measures of doubles with its 15-inch 
refractor. Well known for his comet 
and asteroid work, he was co-discoverer 
of bright Comet Arend-Roland 1956h. 


tain variable stars. Dr. Luyten emphasized 
the need for work on pairs in which one 
component is a white dwarf, in order to 
gain information about the masses of 
these important objects. There are only 
three well-studied binaries with white 
dwarf members, he pointed out, but 
Sirius B is a freak and Procyon B is too 


Right: Coarse gratings like 
this one mounted over the ob- 


jective of Sproul Observa- 
tory’s 24-inch refractor are 
used in photographic double 
star work. The grating causes 
each star image to be flanked 
symmetrically by fainter im- 
ages. This device reduces the 
errors in measurement of an 
unequally bright star pair. 


Left: A five-second grating ex- 
posure of Castor, taken by K. 
A. Strand with the Sproul 24- 
inch refractor on December 1, 
1939. This is a 75-times en- 
largement of the _ original 
plate. Both bright and faint 
components lie between sec- 
ondary images formed by the 
grating. The position of the 
companion star is measured 
relative to the average of the 
primary’s two images that 
match it in size. 


faint to do much with, leaving o* Eridani 
B as the lone case of a white dwarf with 
a reliably known mass. 

Prospects are bright for valuable results 
from the present programs of photo- 
graphic measurements of wide, slow-mov- 
ing binaries. Even though the observa- 
tions extend over only short orbital arcs, 
they suffice to permit determination of 
dynamical parallaxes and statistical studies 
of stellar masses. The precision of photo- 
graphic observations is so high that a 
reliable orbit can be calculated when the 
companion has completed only a fraction 
of its circuit, provided that this arc shows 
strong curvature. 

In the double star work of the future, 
radial velocity observations will play an 
increasingly important role. At the Do- 
minion Astrophysical Observatory, regular 
radial velocity measurements are being 
made of about 25 selected binaries. 
Eventually, the combination of visual or 
photographic results with spectrographic 
ones should yield highly reliable masses 
and distances. 

One way to convey the impression made 
by the 1961 Berkeley double star sym- 
posium is to glance back at this branch of 
astronomy in, say, 1901. At that time, the 
field was largely static; almost every 
double star worker scarcely looked be- 
yond the narrow routine of discovery, 
measurement with the filar micrometer, 
and orbit computation. Today, double 
star work is closely interknit with many 
other branches of astronomy and _astro- 
physics, with a mutual enrichment. This 
fact is a guarantee of active developments 
in coming years. 
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Weather Prospects for the Eclipse in February 


EDWARD M. Brooks, Allied Research Associates, Inc. 


HE SHADOW of the moon will 
2 pec eastward all the way across the 

Pacific Ocean on February 4-5, 1962. 
Most of the path of totality will be oven 
water, but it will cross several large islands 
of Indonesia and Polynesia, as shown in 
the accompanying maps. Australia is the 
only continent where partial eclipse can 
be widely observed. 

Totality will vary in duration from less 
than 1} minutes at the ends of the path, 
where the eclipsed sun will appear on the 
horizon, to more than four minutes near 
Here the sun will be only 
Many of 


longitude 180°. 
12 degrees south of the zenith. 
the islands within the path are mountain- 
ous, with some Earth- 
quakes are common, but it is unlikely that 
earth tremors 
astronomical 


active volcanoes. 


either volcanic activity o1 
will interfere with 
tions on any particular day. 

Except in the high mountains of Celebes 
and New Guinea, the islands in the path 
of totality have typical tropical climates — 
a distinct annual cycle in rainfall due to 
Tem- 


observa 


the reversal of the monsoon wind. 


peratures near sea level are uniformly 
about 80° Fahrenheit, with high humidity, 
but in the mountains the climate is tem- 
perately cool. Thunderstorms and rain 
are relatively frequent, yet strong winds 
are uncommon because traveling cyclones 
and anticyclones are almost entirely ab- 
sent from the area of the eclipse track, 
which lies mainly north of the equatorial 
low pressure belt at this time of year 
(Southern Hemisphere summer). 

This belt is quite broad over Indonesia, 
shifting from day to day between 5° and 
15° south latitude, spreading rain over a 
broad area. In addition, there are minor 
pressure fluctuations which travel from 
east to west and are called easterly waves. 
Rising pressure brings heavy clouds and 
rain, whereas falling pressure induces rela- 
tively clear conditions. The alternation of 
overcast and clear days resembles that of 
temperate latitudes. Sometimes stratiform 
cloud sheets cover the sky, and there is 
heavy rainfall for a few days. 

On the north side of the equatorial 
doldrums, the trade winds of the North- 


ern Hemisphere blow from nearly east at 
Palmyra Island and from nearly north at 
the Solomon Islands. Farther west, in 
Indonesia, the February monsoon comes 
from the northwest as part of a large flow 
of air out of the cold Asian land mass. 
But variations in the development of 
northern and southern wind systems and 
the boundary between them make one 
year’s seasons different from another’s. 
Thus predictions for any one place and 
future date can be no more definite in 
this part of the Pacific than in many other 
parts of the world. 

However, by examining the weather 
records and topographical situations of 
many places, the writer has found seven 
sites that have some meteorological or 
astronomical advantages. Five of them 
are marked on the chart of Indonesia and 
the Solomons; the others are an “at-sea” 
location and Palmyra Island, about 1,100 
miles south of Hawaii. My studies were 
made for McDonnell Aircraft Corp., which 
has carried out specialized observations at 
several recent solar eclipses. 
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The American Ephemeris chart of the coming total solar eclipse, which occurs on February 5th (local date) in the Eastern 

Hemisphere (to the left of longitude 180°) and on the 4th in the Western Hemisphere. In Hawaii, partial eclipse of the sun 

will last well over two hours, but the ending of eclipse charted along the west coast of North America will be nearly un- 
observable. Palmyra Island is indicated at longitude 162° west, latitude 6° north. 
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The path of totality is 62 miles wide at 
of 91 miles east of the Solomons. 


A. Palu, Celebes (119°.9 E., 0°.9 S.). 
Located at the head of Palu Bay and 
sheltered by high mountains, Palu has the 
smallest known average rainfall (21 inches) 
of any land area within the eclipse track. 
Unfortunately, local mountain and land 
breezes at night meet the northwest mon- 
soon in February and cause cloudiness 
with light rain that lingers on after sun- 
rise. Furthermore, the eclipsed sun will 
be only four degrees high, barely clearing 
a mountainous horizon, and totality will 
be short. 

B. Amahai, Ceram (128°.9 E., 3°.3 S.). 
A dry season is experienced in February 
because Amahai and nearby places are on 
the south of Ceram. The rather 
strong summer monsoon brings winds 
from the northwest, but Amahai is in the 
“wind shadow” of a mountain range that 
500 feet above sea level. 
four 


coast 


reaches almost 
Normal February rainfall is only 
inches, compared with 17 on the north 
coast of Ceram. Amahai also experiences 
a land breeze at eclipse time. Its climate 
resembles that of Amboina, 60 miles to 
the southwest and outside totality, where 
weather records have long been kept. 

Amboina has minimum hourly rainfall 
between 7 and 8 o’clock in the morning, 
and eclipse time at Amahai is 7:10. In 
February, Amboina has an average of 14 
rainy days, including six with thunder- 
storms. However, during the month the 
sun shines two thirds of the time it is 
above the horizon, and there is more sun- 
shine in the morning than in the after- 
noon. The eclipsed sun at Amahai will 
be 15 degrees high and totality will last 
nearly two minutes. 

C. Kaukenau, Netherlands New Guinea 
(136°.4 E., 4°.7 S.). Here we have the ad- 
vantages of a commercial airport, a long 
stretch of coastline lying well within the 
shadow path, the protection of the 15,000- 
foot Nassau range to the north, the sun 
about 23 degrees high, and totality lasting 
over two minutes on the central line. 

Because of the weakness of the prevail- 
ing circulation, sea and valley breezes 
combine into a well-pronounced onshore 
and upslope flow during the daytime, giv- 
ing convective thunderstorms and squalls 
in the afternoon and evening during Feb- 


Amahai, Ceram, increases to 77 as it crosses New Guinea, and reaches a maximum 
At Palmyra Island, not included in this chart, the path is 82 miles wide. 


ruary. It rains almost every day on Mount 
Carstensz, even though this is the “dry 
season.” However, a combined mountain 
and land breeze makes mornings much 
drier, as shown by a four-per-cent proba- 
bility of rain in the morning on Waar- 
nemings Island (off the coast near the west 
end of the mountain range) between Jan- 
uary | and February 15, 1910. Thus, mete- 
orological conditions are usually favorable 
at the local time of eclipse, 7:45 a.m. 

D. Salamaua, northeast New Guinea 
(147°.1 E., 7°.0 S.). On the eastern coast 
of New Guinea, Salamaua is just south of 
the head of Huon Gulf. It is sheltered 
from the northwest monsoon by peaks 
ranging from 2,000 to 10,000 feet, so there 
are definite land and sea breezes. The 
land breeze is from the south and_ nor- 
mally dies out between 9 and 10 o'clock 
in the morning, just after mid-eclipse time, 
which is about 8:40. Low-level cloudiness 
is generally scarce, the sky coverage being 
3/10 or less in 82 per cent of the 9 a.m. 
observations, according to British Meteor- 
ological Office data published by Commis- 
sion 13 of the International Astronomical 
Union. 

Between 10 a.m. and 5 p.m., large cu- 
mulus cloud development occurs, and se- 
vere thunderstorms are frequent in the 
evening. Sudden cloud coverage changes 
occur at Salamaua, a distinctly local fea- 
ture. February rainfall is about 6.3 inches, 
occurring on 14 days on the average. It is 
7.5 inches at Lae, located at the head of 
Huon Gulf. 

On the coast north of Huon Gulf is 
another region sheltered from the mon- 
soon by mountains and well within the 
path of totality. There Finschhafen has 
only three inches of February rainfall, but 
appears to be cloudier than Salamaua in 
the morning. The differences in rainfall 
are mainly in the afternoon and evening, 
irrelevant to the eclipse. Astronomically, 
the Huon Gulf area is favored with a 
solar altitude of 37 degrees and a center- 
line duration of nearly 23 minutes. In 
reaching the ground observer, the sun’s 
light will pass through 70-per-cent more 
air than if the sun were in the zenith. 

E. Faisi Island, Solomons (155°.9 E., 
7°.1 S.). This small island is in the harbor 
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on the east side of Shortland Island, south 
of 7,000-foot Mount Taroka om Bougain- 
ville. Downslope motion of the prevailing 
north wind in February gives an average 
cloudiness at Faisi of 50 per cent, whereas 
this figure is 55 to 70 per cent elsewhere 
in the Solomons. Faisi has its minimum 
rainfall in March, while the other islands 
are experiencing the season’s maximum. 
On the other hand, Faisi has more days 
with some rain than elsewhere in this area. 

The sun’s altitude will be 50 degrees, 
but this site is close to the northern edge 
of the shadow track. 

F. Pacific Ocean at 175°.5 W., 1°.4 S. 
Located between Baker and Canton is- 
lands, this is the approximate intersection 
of the central line with the equatorial belt 
of deficient rainfall caused by relatively 
low water temperature. Baker Island is 
extremely dry, with only two thirds of an 
inch of rainfall during February. Average 
cloudiness is roughly 1/10 or a little less, 
with moisture in the air column relatively 
shallow. 

Although the sun will be 72° high and 
totality will last a full four minutes, the 
observations must be made from sea or air, 
there being no land within the shadow’s 
path between the Solomons and Palmyra 
Island. 

G. Palmyra Island (162°.1 W., 5°.9 N.). 
With totality lasting more than three min- 
utes and the sun 50 degrees above the 
horizon, this large island has many points 
in its favor for American expeditions, as 
Honolulu is only four hours away by air. 
February cloudiness averages about 5/10 
or a little more, but showers and wind 
squalls are frequent. Of February observa- 
tions, 16 per cent reported squalls, mostly 
from the east, occurring at any time, day 
or night. Torrential rains and strong 
winds that may last two or three consecu- 
tive days are caused by the convergence 
of the northeast and southeast trade winds, 
for Palmyra lies within the intertropical 
convergence zone most of the year. 

From records of the U.S. Navy, which 
occupied Palmyra during World War II, 
26 inches of rain fell on 24 days in Feb- 
ruary, 1942, and eight inches on 25 days 
that month in 1943. An observer stationed 

(Continued on page 321) 
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In these charts of four important compact groupings of the sun, moon, and naked-eye planets, the author has taken the lati- 

tudes of these bodies into consideration, to give a truer picture of their relative locations. During the 1962 event the 

moon will eclipse the sun. In each case, the horizontal line through the sun’s position is the ecliptic, while the verti- 
cal line indicates solar longitude. The scale of the charts is about 74 degrees per inch. 


Compact Planetary Groupings 


JEAN MeEeEus, Kesselberg Observatory, Belgium 


N FEBRUARY 5, 1962, as seen from 
O the earth, the five naked-eye plan- 

ets Mercury, Venus, Mars, Jupiter, 
and Saturn will be in the sun’s vicinity. 
In addition, there will be a new moon, so 
all seven “planets” of the ancients will ap- 
pear together in the sky. The distance 
between the most widely separated plan- 
ets, Mars and Jupiter, will be only 16 de- 
grees. On this occasion, the sun becomes 
totally eclipsed, affording observers within 
the path of totality a view of this very 
rare planetary configuration. 

In the history of science, we find records 
of two similar groupings some centuries 
ago, in September 1186 and in February 
1524, but there have been others. 

I have computed all instances that have 
taken place during the years from A. D. 
1000 to 2400. The calculations were made 


with the excellent tables of P. V. Neuge- 
bauer, Tafeln fiir Planeten und 
Mond, published at Leipzig, Germany, in 
1914. 
the maximum extent of a compact group- 
ing, including the sun and moon, I found 
the 14 occurrences listed below. 

The first column gives the date for 
which the computation was made, the 
Julian calendar being used before 1582, 
The second column 
is the geocentric longitude of the sun, re- 


Sonne, 


Taking 30 degrees of longitude as 


the Gregorian after. 


ferred to the mean equinox of date. The 
next six columns indicate for the moon 
and planets the differences between their 
geocentric longitudes and the sun’s. A 
positive difference means that the planet is 
east of the sun, while negative shows that 
it is west. 

Next is a column for the constellation 


where most of the objects are situated on 
the date concerned, using modern constel- 
lation boundaries. The least separation 
of the two extreme planets is also given, 
not necessarily for the same date as in the 
first column. Finally I have shown whether 
or not a solar eclipse occurs at the new 
moon nearest the time of the grouping. 

Generally the event lasts for at least 
two days, this being the interval required 
for the moon to travel 30 degrees. How- 
ever, it is theoretically possible for the 
situation to persist up to five days. With 
30 degrees as an upper limit for the over- 
all separation, the 1962 grouping will last 
71 hours, from 5" Universal time on Feb- 
ruary 3rd to 4" on the 6th. 

Inspection of the table shows no simple 
periodicity in these close approaches of 
planets. There are four cases of a repe- 
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For viewers in the path of the coming February eclipse, totality will be a striking spectacle, the sun’s corona and the two 

brightest planets, Venus and Jupiter, being close together in the sky. Mercury will be inconspicuous a few degrees north 

(above) the sun, while Saturn and Mars are quite a distance to the west (lower right). Nu Aquarii (near Mercury) is 
plotted, and the following stars in Capricornus: Alpha (double), Beta, Gamma, Delta, Zeta, and Theta. 


tition after a lapse of about 40 years 
(1483-1524, 1624-1662, 1962-2000-2040), and 
two cases close to 100-year intervals (1186- 
1284, 1524-1624). The events of December 
10, 1284, and January 6, 1285, occurred on 
successive new moons; a similar pair took 
place in 1821 on April 2nd and 30th. Al- 
though the next few compact groupings 
will occur at short intervals until 2100, 
after that there will be no others for more 
than three centuries. 

Only two groupings have separations of 
less than 20 degrees, that of 1186 with 12 
degrees, and 1962 with 16. In five of the 
14 cases, all planets are situated on the 
same side of the sun. In 1186 and 1284 
they were to the east, and this will happen 
again in 2040. At the second 1821 and the 
2100 events, the six west of 
the sun. 

In February, 1524, the seven “planets” 
were in the astrological “humid” signs of 
Aquarius and Pisces. The coming celestial 
event must have terrified astrologers of 
that time. A general flood was predicted, 


bodies lie 


but in many places February was the 
driest month of the year! 

Because they include the sun, these 
compact groupings are generally not ob- 
servable. Of all 14 events in the table, 
only one occurs at a total solar eclipse, 
when for observers within the moon’s 
umbral shadow the sky around the sun 
will be dark enough for planets to be 
seen. This remarkable event happens 
next February 5th, when the five planets 
Mercury to Saturn will all be visible with- 
in 14 degrees of the eclipsed sun. 

A number of planetary configurations 
combine to make this possible. On eclipse 
date Mercury will be at inferior conjunc- 
tion, in the near part of its orbit, and 
Venus will be about a week past superior 
conjunction. Although Mars’ passage by 
the sun occurs on December 14th, this 
planet will still be only 13 degrees to the 
west on February 5th. Slow-moving Jupi- 
ter and Saturn will be passed by the sun 
on February 8th and January 22nd, re- 
spectively. 





Jupiter 


Saturn 


FEBRUARY 5, 1962 








The heliocentric positions of the planets on February 5, 1962, show how the 
line from Earth to Sun (S) passes close to Mercury (M), Venus, and Jupiter, 


with Mars and Saturn not far from it. 


The arrow indicates the direction of 


the March equinox point on the sky. 
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1961 SOLAR ECLIPSE REPORTS 


The May, June, and July-August num- 
bers of l’Astronomie, journal of the Société 
\stronomique de France, contain 72 pages 
of reports on the total solar eclipse of 
February 15, 1961. The track of totality 
passed across France and Italy, and fine 
weather prevailed for thousands of ama- 
teurs in those countries. The eclipse 
experiences of both individuals and ob- 
serving groups are recounted in French, 
accompanied by about 50 pictures of the 
total and partial phases. The society's 
address is 28 Rue Serpente, Paris 6, France. 





WEATHER PROSPECTS FOR THE 
ECLIPSE IN FEBRUARY 
(Continued from page 319) 

there for a year beginning November 1, 

1920, without weather instruments, re- 

corded clear weather on less than 40 days, 
showers on 105, and rain on the remainder. 


ED. NOTE: Palmyra Island is presently 
being developed into a resort by a long-term 
lessee. Occupied until early this year by the 
U.S. Air Force, the island has a 6,000-foot 
airstrip and a deep-water boat anchorage, 
with living quarters and a dining hall. There 
is no scheduled transportation from Hono- 
lulu, but the development company will or- 
ganize a charter flight for eclipse observers. 
Prompt inquiries should be made to Poly- 
nesian Paradise, Inc., 5800 Avion Dr., P. O. 
Box 90367, Los Angeles 9, Calif. 

This company’s director of research, J. D. 
Mockett, quotes the island’s owners: ‘““Weath- 
er on Palmyra during January and February 
is usually excellent. These two months are 
considered to be the best during the year 
from the weather standpoint, but occasional 
cloudy days can be expected, and should ap- 
proximate those in Hawaii during the same 
period.” 
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Philip J. Del Vecchio’s photograph (left) of the Sep- 
tember 30th aurora shows a corona which was located 
just south of his zenith at Paterson, New Jersey, about 
8:30 p.m. Eastern standard time. The rayed band 
(above), prominent in the northwestern sky over 
Providence, Rhode Island, was recorded by Frank J. 
Sulloway, II, at 9:40 p.m. EST in a 30-second exposure. 
The display was the most spectacular in years. 


SEPTEMBER 30th AURORA 


Near Lincoln, Nebraska, Peter Schultz obtained these four photographs. The two above show the southeastern sky about 10 

minutes before auroral maximum, which occurred around 9:00 p.m. Central standard time; Deneb Kaitos is above the car 

in both pictures. Below left is the western sky as it appeared at approximately the same time, Arcturus being seen 

at right center. The last picture depicts the northeastern sky and includes a bank of clouds that obscure part of the 

aurora. All four were taken at f/3.5 on 35-mm. Agfa Isopan. Record film, with exposures ranging from 15 to 25 sec- 

onds. Through a yellow filter, the aurora seemed especially well defined and bright. Other accounts of this display are 
in the November issue, page 271. 
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radial-velocity curves for two massive binary star systems show abnormal features. In each case, symbols along the 


heavy curve represent measured speeds of approach or recession of the brighter component, other symbols those of 
the fainter. V448 Cygni (left) is an 8th-magnitude eclipsing variable, whose orbital period is 6.52 days. Its diagram 
is by R. M. Petrie, from his work with the 73-inch reflector of the Dominion Astrophysical Observatory. At the right is K. D. 
Abhyankar’s plot of AO Cassiopeiae, a 6th-magnitude eclipsing system.’ For each binary the observed velocities of the 
secondary star seem to cluster around two discrete values, instead of following,a smooth curve like that of the primary star. 


Some Massive Binary Stars 


Orro Srruve, National Radio Astronomy Observatory* 


HIS PAST SUMMER the Argentine 
y penton Jorge Sahade, of La Plata 

Observatory, asked me to read an 
article he had prepared for publication. 
He seemed surprised that I did not begin 
it immediately, but probably he did not 
know that the problem of large stellar 
masses, with which his paper deals, em- 
barrasses me. 

The reason for this dates back to the 
1920's, when I published a spectroscopic 
orbit of the B-type star 27 Canis Majoris. 
From the observations at Yerkes Observa- 
tory between 1907 and 1928, I inferred 
that the radial velocity varied with a 
period of 3.2 years, having a range of 
more than 200 kilometers per second. It 
was then customary to interpret all varia- 
tions in stellar radial velocities as due to 
orbital motion. Hence I derived for 27 
Canis Majoris a supposed mass consider- 
ably in excess of 1,000 times the sun’s. 

My results were almost immediately 
criticized by B. P. Gerasimovich, who 
concluded that the period was close to 
one day, making the mass of 27 Canis 
Majoris much smaller. He argued that 
the Yerkes observations of this southern 
star were all made when it was close to 
the meridian, and therefore were at in- 
tervals of one sidereal day. Thus the star 
could seem to have a much longer period, 
for the same reason that a rapidly rotat- 
ing wheel viewed by intermittent glimpses 
can appear to be turning very slowly. But 


*Operated by the Associated Universities, Inc., 
under contract with the National Science Foundation. 


I made new observations when the star 
was several hours from the meridian, and 
showed that a period of about one day 
could not explain the observed variation 
in radial velocity. 

Even in 1928, a stellar mass 1,000 times 
the sun’s was inconsistent with what was 
known from other spectroscopic binaries. 
Fortunately, my erroneous interpretation 
of the radial-velocity measurements did 
not mislead A. S. Eddington and H. N. 
Russell in their investigations of the in- 
ternal constitution of the stars. Both of 
these astronomers had uncanny intuition 
in disregarding illogical interpretations of 
observations. Eddington, in particular, 
had concluded that stars over 100 times 
as massive as the sun would be disrupted 
by radiation pressure in their interiors. 

The observations of 27 Canis Majoris 
were quite reliable, but it later turned 
out that the radial-velocity curve does not 
repeat itself. The star was not a binary 
at all! The variation I had observed is 
probably similar to that found by D. B. 
McLaughlin in several other emission- 
line B stars; its cause is still somewhat 
uncertain. 

Recently, the problem of large stellar 
masses has assumed new importance. 
P. Ledoux in 1941 pointed out that very 
massive stars would be unstable due to 
radial pulsations. In 1958, A. D. Code 
and T. E. Houck found that the B1 super- 
giant star Zeta! Scorpii, a member of the 
galactic cluster NGC 6231, has a bolomet- 
ric absolute magnitude of —11.8. Because 
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this supergiant is not known to be a bi- 
nary, its mass cannot be determined di- 
rectly. But, from its very high luminosity 
Code and Houck suggested that the mass 
might be in excess of 94 suns. 

The latest theoretical investigation of 
the pulsational instability of very mas- 
sive stars was carried out in 1958 by 
M. Schwarzschild and R. Harm. Using 
the best available models of stellar struc- 
ture, they deduced that stars having masses 
greater than 60 suns must be unstable. 
The Princeton astronomers pointed out 
the possibility that a new-formed star with 
a mass between 60 and 65 suns “could go 
through its original Kelvin contraction 
unharmed but would start pulsations the 
moment the nuclear processes take over 
as the main energy source, and these pul- 
sations would build up in amplitude in 
less than half a million years to such a 
strength as to disrupt the star.” 

According to these authors, “This pul- 
sational instability arises from the follow- 
ing physical circumstances. A_ possible 
energizing mechanism for pulsations rests 
in the nuclear-energy sources in the, cen- 
tral region of a star. The main damping 
mechanism for pulsations, caused by heat 
leakage, occurs predominantly in the en- 
velope. For stars with normal masses .. . 
the pulsation amplitudes are found to be 
very small in the central region as com- 
pared with those in the envelope. Ac- 
cordingly, the energizing processes in the 
core are ineffective compared with the 
damping processes in the envelope, and 
the stars are pulsationally stable. 

“For extremely massive stars, however, 
[because of radiation pressure] the 
pulsation takes on more and more the 
character of a slow alternation of homol- 
ogous expansions and contractions, in 
which the relative pulsation amplitudes 
in the core are quite comparable with 
those in the envelope. Here, then, exists 
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This schematic diagram of Beta Lyrae is an interpretation of recent spectro- 

scopic observations. The component stars are represented by hatching, with 

dots around the smaller one indicating gas that has escaped from the unstable, 

larger, but less massive B8 component. Further details are discussed in the text. 

After a chart prepared by Mrs. Mary-Jane Wade at the National Radio Astrono- 
my Observatory, under the author’s direction. 


the possibility for the energizing processes 
in the core to overcome the damping 
processes in the envelope, 1.e., for pulsa 
tional instability to develop. Indeed, Le 
doux showed that pulsational instability 
is to be expected for all stars in which 
radiation pressure exceeds a certain value, 
i.e., for all stars with masses above a criti 
cal mass.” 

But Zeta! Scorpii and Plaskett’s stat 
(the spectroscopic binary HD 47129) have 
been reported as possessing masses of the 
order of 90 suns. If they really do, they 
must be pulsationally unstable and ap 
proaching disruption. Schwarzschild and 
Hirm ask observers to verify whether such 
stars have spectra of the P Cygni type. 
This would imply ejection of matter, 
hence instability. f 

For a second test, they ask whether ac 
curate photoelec tric measurements of very 
massive stars show any indications of regu 
lar light variations with periods of the 
order of one-third to one day, such as 
would be caused by 
The answer for the first test is probably 


radial pulsations. 


yes; for the second test we have no in 
formation yet 

Sahade's 
earlier, 
ported to exceed 60 or 65 solar masses. 
The seta Lyrae, a 
binary for Yerkes as 
tronomers in 1941 found masses of 78 suns 
for the B8 primary star and 52 for the 


work 


paper, which I mentioned 


discusses several other stars re 


most famous case is 


which a team of 


secondary. More recent has shown 
unmistakably that these early results were 
incorrect, and that the secondary compo 
nent (the star that is in front of the B8 
component at primary eclipse) is actually 
the more massive of the two. This con- 
clusion could not have been anticipated 
in 194], were firmly 
committed to the classical mass-luminosity 
relation. At that 


that the secondary star, being fainter, was 


when astronomers 


time it seemed obvious 


also less massive. 


But now we know that the mass 
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luminosity relation applies only to main- 
sequence and not hold for 
those that are still contracting or that have 
evolved from the main sequence. 
The best available masses in the case of 
Beta Lyrae are about 10 suns for the B8 
star and 20 for the companion. Hence 
seta Lyrae does not violate the limit that 
was set by Schwarzschild and Hirm. 
Shown above is a model of Beta Lyrae, 
based upon the observations by Dr. Sahade 
and me at Mount Wilson in 1958. The 
larger, B8 star has only half the mass of 
the smaller companion, labeled I. Arrows 
for each star are marked with the orbital 
The inner figure-eight dashed 
line, passing through the Lagrangian L, 
point, marks a stability limit for the two 
components. Because the B8 star extends 
outside this curve, it is unstable, and will 


stars, need 


away 


velocity. 


shed material. 


This leakage, in the direction of the 


long curved arrows, probably accounts for 
the very prominent gas stream revealed 


by spectroscopic observations immediately 
after principal eclipse. This gas forms an 
extensive cloud, shown by stippling in the 
diagram. The outer dashed curve, passing 
through the Lagrangian point L,, repre- 
sents a limit of stability for the system 
as a whole; gas ejected beyond it could 
escape into space. 

The case of Plaskett’s binary is more 
complicated. In quoting masses of the 
order of 90 suns for each of its compo- 
nents, the Princeton astronomers cite my 
greatly simplified discussion in Sky AND 
TrLescore for November, 1957, page 18, 
based on only approximate orbital data. 
A more thorough investigation of this re- 
markable star has since been published 
by K. Abhyankar in the Astrophysical 
Journal Supplement Series in 1959. 

The principal complication is that the 
radial-velocity curves of the two compo- 
nents give drastically different values for 
the velocity of the system’s center of mass. 
For a normal double star, it is obvious 
that these values must be identical, but 
here they differ by something like 100 
kilometers per second. This cannot be 
explained by errors of measurement or by 
any purely gravitational effect. 

Abhyankar’s study indicates that the 
velocity curve of the primary component 
remained the same during the interval 
covered by J. S. Plaskett’s observations 
(1922), those at McDonald Observatory 
(1947-48), and at Lick and Mount Wil- 
son (1956-57). But the measured radial 
velocities of the secondary were systemati- 
cally different in the three series. 

Sahade has pointed out that my Mc- 
Donald spectrograms showed strong lines 
of the secondary component in the blue 
and violet sections of the spectrum, while 
on Lick and Mount Wilson spectrograms 
of nine years later the secondary’s lines 





In this diagram, Abh- 
vankar has collected all 
radial-velocity observa- 
tions of Plaskett’s star, 
a massive spectroscopic 
binary in Monoceros. 
Small symbols along the 
curve are measured ve- 
locities of the brighter 
component, large sym- 
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bols of the fainter. Ob- 
servations were made in 
1922, 1947-48, and 1956- 
57. Note that the large 
open circles, represent- 
ing the latest measures, 
are displaced upward. 
The author explains this 
by the presence of gas 
streams. From the 
“Astrophysical Journal 
Supplement Series.” 
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Jorge Sahade devised this model 


could be clearly seen only in the visual 
region. Finally, it has become apparent 
from both my work and Abhyankar’s that 
the radial velocities of the secondary do 
not follow a rhythmic curve, such as 
would be expected if the Doppler dis- 
placements were caused only by orbital 
Instead, as shown in the plot 
a roughly con- 


motions. 
opposite, they indicate 
stant value (though with a large scatter) 
of some +150 kilometers per second when 
the radial velocity of the primary is nearly 
—200 (revolving toward us). It is about 
—250 when the primary is moving from 
us at some +225 kilometers per second. 

Therefore, Sahade suggested that the 
absorption lines of the secondary are 
strongly affected by a radial outflow of gas 
from it, this star filling its lobe of the 
critical equipotential curve, as illustrated 
above. A somewhat similar situation was 
found for the spectroscopic binary V448 
Cygni by the Canadian astronomer R. M. 
Petrie. According to Sahade, the observa- 
tions of Plaskett’s star indicate about 40 
solar masses for the primary and 60 for 
the secondary. 

Still another case in the recent litera- 
ture is that of the binary HD 698, J. A. 
Pearce having found 113 solar masses for 
the brighter member and 45 for the fainter. 





of Plaskett’s massive binary to explain the 
peculiarities of the system. The smaller star, of spectral type O8, is hotter 
and brighter than the large, cool secondary. The latter extends outside the 
stability limit indicated by the dashed curve, hence is unstable and ejects matter. 
Stippling denotes escaped gas. The period of this binary is 14.4 days, and in the 
course of an orbital revolution we view the system from the directions 1, 2, 3, 
and 4 in succession. Adapted from a La Plata Observatory diagram. 


However, McDonald spectrograms taken 
by M. Rudkjébing and me do not show 
any lines of the secondary component, 
and I feel reasonably certain that the 
large mass assigned by Pearce to the pri- 
mary was ill-founded. Sahade is planning 
to observe this star again at higher dis- 
persion to test the earlier results. 

With regard to Zeta! Scorpii and other 
extremely luminous early B supergiants, 
Sahade suggests that these stars have 
evolved away from the main sequence, 
and therefore are more luminous. Hence, 
even these remarkable stars are probably 
not violating the limit of Schwarzschild 
and Harm. 

These two astronomers do not mention 
the so-called Trumpler stars, nor does 
Sahade. But G. P. Kuiper included them 
in his discussion of the mass-luminosity 
relation, and C. W. Allen placed them in 
his 1955 book, Astrophysical Quantities. 
Masses of the order of 1,000 suns have 
been attributed to these objects, from 
measurements of the radial velocities of 
O-type stars in open clusters that indicate 
red shifts with respect to the clusters them- 
selves. R. J. Trumpler interpreted this 
phenomenon as Einstein’s gravitational 
red shift. My own observations led me to 
discard this interpretation, but I believe 
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that up to his death Trumpler never quite 
accepted my reasoning. The Trumpler 
effect — the red shift itself — is certainly 
real. If not due to gravitation, it remains 
unexplained. It should be investigated 
more thoroughly. 

In summary, it would seem that there 
is no reliable observational evidence for 
stellar masses greater than about 65 suns. 
Sahade stresses the important point that 
all very massive spectroscopic binaries 
show spectral indications of gas streams, 
ejection of matter, and exchange of mass 
between the two components. All these 
phenomena suggest that we are dealing 
with unstable stars, whose evolutionary 
tracks in the Hertzsprung-Russell diagram 
may depart from those of single stars. 
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Q. What is meant by the celestial 
longitude and latitude of a planet? 

A. Celestial (geocentric) longitude and 
latitude are sky co-ordinates sometimes 
used instead of right ascension and decli- 
nation, particularly to indicate the po- 
sitions of the sun, moon, and planets. Ce- 
lestial latitude is expressed in degrees 
north (+) or south (—) of the ecliptic, 
the sun’s annual path around the sky. 
Longitude runs eastward the 
ecliptic from the March equinox, where 
the ecliptic and celestial equator cross, 
and is counted from 0° to 360°. This 
system is known as ecliptic co-ordinates. 


along 


Q. What is the most remote celestial 
object visible to the naked eye? 

A. This distinction has been claimed 
for both Messier 31, the great Andromeda 
galaxy, and the Triangulum galaxy, 
Messier 33. Their distances differ by less 
than the uncertainties of measurement, 
and are roughly two million light-years. 

Q. In the double star list on page 262 
of the November issue, what is meant by 
the Greek ,letters in such star designations 
as 53062, OF18, 81053? 

A. They indicate the discoverer of the 
pair in question; = stands for Wilhelm 
Struve, OF for Otto Struve, and 8 for 
S. W. Burnham. 

Q. How small a crater can be seen on 
the moon with a 6-inch telescope? 

A. One that is 1} miles across, if the 
telescope optics are perfect and seeing 
excellent, according to E. A. Whitaker. 

Q. What is the brightest nova on rec- 
ord? 

A. Nova Aquilae of 1918, which at- 
tained magnitude —1.1, only slightly 
fainter than Sirius. 

Q. How can I get started in variable 
star observing? 

A. The American Association of Vari- 
able Star Observers supplies the necessary 
information to new members. Write 
38, 


AAVSO, 4 Brattle St., Cambridge 
Mass. 
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The 150-foot paraboloidal radio reflector of Stanford University. Below, it is being hoisted onto its altazimuth mounting. 
Three long white tubes, lying on the ground at the right in the aerial view above, will form the tripod support for the 
antenna feed at the focus. Surrounding two of the tubes are the concrete piers on which the reflector was built. 


TWO GIANT RADIO TELESCOPES 
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UITE DIFFERENT instruments for 
radio astronomy research are now 
under construction in the Western 

Hemisphere. The 150-foot lightweight 
aluminum reflector of Stanford Univer- 
sity contrasts sharply with the massive 
concrete-and-steel fixed bowl, nearly a 
fifth of a mile in diameter, that is being 
built in Puerto Rico for the Department 
of Defense. 

A long-standing ban on the erection of 
visible structures in the foothills on the 
Stanford campus at Palo Alto, California, 
was relaxed for the 160-foot-high instru- 
ment. Costing $350,000, it is presently 
the largest steerable paraboloidal reflec- 
tor in the United States. It is the first of 
three such receivers being designed and 
constructed by Stanford Research Insti- 
tute. The others are for the Air Force in 
Massachusetts and the Navy in Virginia. 

\t Arecibo, Puerto Rico, the Depart- 
ment of Defense Ionospheric Research 
Facility is placing a 1,000-foot dish in a 
natural mountain-formed depression. The 
instrument will cost four million dollars, 





The reflector mesh will be carried by a 
cable network with closely spaced sup- 
ports and tie downs to maintain its con- 
tour within 0.1 foot of a spherical figure. 

The complex feed system, seen in the 
picture below, is supported by a triangle 
of girders 216 feet on a side. With the 
reflector fixed, aiming at celestial objects 
and correction for spherical aberration 
must be accomplished at the feed. This 
five-ton assembly will be held accurately 
in place by three steel cables stretched 
between concrete towers, two of which 
are 265 feet high, the other 390 feet tall. 
The feed antenna can be moved over a 
spherical surface concentric with the main 
dish but having one half of its 870-foot 
radius of curvature. The primary lobe of 
the antenna can thus be swept over the 
area of sky that is within 20 degrees of 
the zenith. The beam-width is 10 minutes 
of arc. 

Both installations have been designed 
for use as radar probes, and may be ap- 
plied to exploration of the moon’s sur- 
face, planetary atmospheres, and other 
celestial bodies. The Arecibo antenna, 
designed by Cornell University scientists, 
who are supervising its construction, will 
also be used for studies of the earth’s 
upper atmosphere. 


A service road and part of the huge excavation for the 1,000-foot radio reflector 
being built in Puerto Rico. The site is near the north coast of the island, 
about 40 miles west of San Juan. 


An artist’s conception of the Cornell-engineered spherical reflector and its antenna system. Courtesy Radiation, Inc. 
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NEWS 


UNUSUAL NEW ECLIPSING STAR 

During recent years, at Hamburg Ob- 
servatory A. A. Wachmann has_ been 
carrying out a thorough photographic sur- 
vey of variable stars in Cygnus. He uses 
the 12-inch Lippert astrographic camera, 
a 30-minute exposure reaching to photo- 
graphic magnitude 16} or 17. Since the 
beginning of nearly 300 
new variables have been discovered and 
studied in detail, some of them on about 
400 different plates. 

In Dr. Wachmann’s latest report, per- 
haps the most interesting of his new dis- 
coveries is the faint star HBV (Hamburg- 
Bergedorf Variable) 242. It is an Algol- 
type binary, with a range of 12.35 to 12.95 


this program, 


in photographic magnitude, and a period 
of 6.26 days. In each cycle, two minima 
of equal depth occur. 

The noteworthy feature of this eclips- 
ing system is that the secondary minimum 
does not occur midway between consecu 
tive primary minima, but is displaced, 
indicating an eccentric orbit. Moreover, 
this displacement is slowly changing, show- 
ing that the direction of the long axis 
of the orbit is turning. Dr. Wachmann 
deduces from his 390 photographic obser- 
vations that the eccentricity of the orbit 
is close to 0.20, and that the direction of 
the line of apsides changed by 12 degrees 
between 1950 and 1959. Hence the apsi- 
dal motion will amount to a whole revo 
lution in about three centuries. 

The 
known to exhibit apsidal motion are of 


relatively few eclipsing binaries 
special importance, because the rate of 
such motion can tell us about the internal 
structure of the component stars. If they 
are highly condensed toward their centers, 
the apsidal shift is slower than if they are 
of nearly uniform density. 

HBV 242 is located not far from Beta 
Cygni, at 19° 33.5, +26° 10% (1950 co- 
ordinates). Dr. Wachmann’s report on it 
appears in Vol. 6, Part 1, of the Astro- 
nomical Transactions of Hamburg Ob- 
servatory. 


NOTES 


CLOUD SATELLITE OF THE EARTH 

New observations are reported by Kk. 
Kordylewski, Krakow Observatory, of the 
very faint cloudlike natural satellite of 
the earth, which travels in the same orbit 
as the moon, but 60 degrees ahead of it, 
at the so-called L, point. 

Details of the Polish astronomer’s dis- 
covery of this object, as well as of a 
similar satellite at the L; point, 60 de- 
grees following the moon, were given on 
page 63 in August, 1961. 

In Circular 1779 of the International 
Astronomical Union, Dr. Kordylewski 
writes that in September an expedition 
was made to Kasprowy Wierch mountain 
in Czechoslovakia, for a visual, photo- 
graphic, and photoelectric search. Pre- 
liminary results indicate that the L, object 
was detected on three nights as a pair of 
dim spots, each about five degrees in di- 
ameter and nearly touching. 


MAN-IN-SPACE EXHIBITION 
IN NEW YORK CITY 

Models of an orbiting space laboratory 
and a Mercury capsule are now on display 
in the Roosevelt Memorial Hall of New 
York’s American Museum of Natural His- 
tory. The full-scale mock-ups illustrate 
some proposed solutions to the problems 
of sustaining human life in space, and 
show the research methods and equip- 
ment spacemen may use. 

Called Aries — for Authentic Represen- 
tation of an Independent Earth Satellite — 
the 41-foot space laboratory is approxi- 
mately the size of a four-room house. The 
aluminum cylinder is 15 feet in diameter 
It was 

built 


and weighs more than five tons. 
designed by the Martin Co., and 








IN THE CURRENT JOURNALS 

GALACTIC STRUCTURE AT OPTI- 
CAL AND RADIO WAVE-LENGTHS, 
by Maarten Schmidt, Journal of the 
Royal Astronomical Society of Canada, 
August, 1961. “[There is a] close re- 
lationship between optical and radio 
astronomy in the field of galactic struc- 
ture. Most information in optical as- 
tronomy deals with stars, in radio 
astronomy exclusively with the inter- 
stellar gas. We know that stars are 
formed out of the gas, and that evolv- 
ing stars return part of their mass 
back to the interstellar medium.” 


NEW FRONTIERS OF ASTRONOMI- 
CAL TECHNOLOGY, by Aden Baker 
Meinel, Science, October 20, 1961. “We 
can look for new methods enabling us 
to make better use of the starlight that 
is collected by our terrestrial telescopes, 
and we can also look to the new field, 
so challenging to astronomers, opened 
up by the development of aerospace 
technologies.” 








with the aid of a $100,000 Martin edu- 
cational grant to the museum. Admission 
to the exhibit is free. 

Cutaways and an open end enable 
visitors to view the laboratory’s fully 
equipped compartments. Animal enclo- 
sures, hydroponic gardens, an astrophysi- 
cal observatory, and facilities for bio- 
medical studies are represented, staffed 
by dummy astronauts. 

The Mercury spacecraft, similar to those 
used by Alan Shepard, Jr., and Virgil 
Grissom in their actual flights, was do- 
nated by the McDonnel! Aircraft Corp., 
while the Air Force Museum lent a display 
of astronautical equipment. 


Above: The man-in-space exhibition at New York’s American Museum of 
Natural History. At the left is the 41-foot model of an orbiting space labo- 
ratory; at the right, a full-scale replica of a Mercury capsule. 


Left: The compact kitchen in the space laboratory. The white panel at right 
center contains individual feeding instruments to provide food under pressure 
during weightlessness. American Museum-Hayden Planetarium photographs. 





NEWS OF FOUR COMETS 
(Continued from page 311) 


as an object of magnitude 3 or 4 in the 
southern constellation Carina. Turning 
northward, by November’s end it again is 
visible from mid-northern latitudes. Pre- 
dicted 1950 co-ordinates and magnitudes 
are: November 22, 23" 59™, —38°.0, 6; 
27, 23" 42™, —30°.4, 74; December 7, 23" 
§4™, —25°.0, 94; 17, 28" 35", —22°.5, 
10}; 27, 23" 38", —20°.9, 11}. On No- 
vember 27th, small telescopes should show 
Comet Seki about 10 degrees east of Ist- 
magnitude Fomalhaut in Pisces Austrinus. 

Though only of magnitude 14 when dis- 
covered on September Ist by Milton L. 
Humason, Comet 196le promises to be of 
unusual interest. On that date it was as 
remote from the sun as Jupiter is. Accord- 
ing to orbit calculations by B. G. Mars- 
den, Yale Observatory, 1961e will continue 
to approach the sun until a minimum dis- 
tance of 200 million miles is 
reached on December 8, 1962. Hence this 
comet should brighten steadily for a year 
to come. 

Early in September, Comet Humason 
was in Pisces, moving slowly toward the 
west and south. On September 9th, K. E. 
Kissell photographed it with the 16-inch 
Schmidt camera of Perkins Observatory at 
Delaware, Ohio, but was unable to see the 
comet through the 5-inch finder. 

The total visual magnitude was 11.2 
on October 2nd, according to Max Beyer, 
Hamburg Observatory. On the 7th, R. L. 
Waterfield, Ascot, England, found Comet 
196le “fairly easily visible” in his 6-inch 
refractor, and gave the magnitude as 11 


about 


or 11}. 

Most comets at great distances from the 
sun are merely starlike blobs, but Comet 
Humason showed unusual activity in Oc- 
tober, as indicated by the accompanying 
pair of photographs by Dr. Roemer. 

On October 2nd, she notes, the coma 
had a crablike shape, with faint evidence 
of material some five minutes of arc to 
the south and southeast. Two days later, 
the coma showed extensions in all direc- 
tions, some sharp, others diffuse, and a 


Left: An outburst of 
Comet Schwassmann- 
Wachmann | is recorded 
on this 30-minute ex- 
posure taken October 
18th with the 40-inch 
reflector by Elizabeth 
Roemer at Flagstaff, 
Arizona. 


Right: Two other pic- 
tures by Dr. Roemer 
with the 40-inch tele- 
scope on October 2nd 
(top) and 4th show 
changes in Comet Hum- 
ason. In each case the 
reproduction scale is 


~ 


7.5 seconds of arc per 
millimeter. Official U. S. 
Navy photographs. 


contorted streamer was at least 15 minutes 
long on the original print. Photographs 
on October 12th and 15th indicated that 
this activity had diminished. 

In December, Comet Humason should 
be visible in medium-size amateur tele- 
scopes in the southern sky during early 
evening hours. The following predicted 
right ascensions and declinations are for 
0" Universal time of the dates in question. 
They are taken from Mr. Marsden’s 
ephemeris in Harvard Announcement 
Card 1546. The visual magnitude should 
be about 10}. 

November 27, 23" 29™.2, +17° 30. 
December 7, 23° 23™.6, +15° 36’; 17, 23" 
19" 8, --- 15° 55’; 27, 25° 17" :S, +12" 2. 
January 6, 23" 17™.2, +11° 15’. 

In February, Comet Humason will be 
in conjunction with the sun and unob- 
servable. During the spring and summer 
of 1962, it should be a conspicuous object 
in small telescopes, but then moving too 
far south to be seen from northern lati- 
tudes. 

A third newsmaker is Periodic Comet 
Schwassmann-Wachmann lI, also known as 
1925 11. It is noteworthy for traveling 
around the sun in a nearly circular path 
slightly larger than Jupiter’s. Hence it 
can be observed in all parts of its orbit, as 
a planet can. Usually it is a faint object 
of about magnitude 18, but at irregular 
intervals it suddenly brightens in a short- 
lived explosive outburst. 

Dr. Roemer’s photograph of 1925 II on 
October 18th shows it while in such an 
active state. She writes that six days 
earlier the comet was stellar in appearance 
and at magnitude 13. 

Although Comet 1961ld (Wilson) was 
a spectacular naked-eye object soon after 
discovery in late July (see September is- 
sue, page 124, and October, 212), it has 
faded rapidly into insignificance. Dr. Roe- 
mer’s photographs of it with the 40-inch 
Flagstaff reflector on September 30th 
showed merely a nearly stellar image of 
magnitude 18.4. Visually, it may have 
been somewhat brighter, but presumably 
by November Comet Wilson had grown 
too faint for even the largest telescopes. 
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829 COMET ORBITS 

An enormous bulk of comet 
tions extending over 2,000 years has been 
concisely summarized in the 97-page 
Catalogue of Cometary Orbits, recently 
compiled by the computing section of 
the British Astronomical Association, un- 
der the direction of J. G. Porter. The 
publication consists mainly of a long 
table giving the most trustworthy orbital 
elements of comets from 240 B.c. to A.D. 
1960. 

Although there are 830 entries in the 
catalogue, Flaugergues’ Comet 1826 III is 
identical with Biela’s Comet 18261, as 
Dr. Porter points out. The sets of ele- 
lual comets, of 


observa- 


ments refer to 566 indi 
which 94 are short-period (under 200 
years) and 116 long-period. Parabolic 
orbits are listed for 291 objects, hyperbolic 
for 65. 

For each comet apparition, only one set 
of elements is given, chosen as the most 
accurate. Even so, there is an enormous 
range in reliability, from conjectural 
orbits of ancient Chinese comets to re- 
fined calculations for intensively observed 
recent objects. Hence the catalogue in- 
cludes a note on each orbit’s quality. 

Much interesting information about 
periodic comets is tabulated in an ap- 
pendix, including details of the motion of 
Comet Encke, which has been observed at 
46 appearances between 1786 and 1961. 
The comet of longest period that has been 
observed at more than one apparition is 
Grigg-Mellish, which came to perihelion 
in 1742 and again in 1907. 

Orders for the catalogue, at 15s (about 
$2.10) per copy, should be sent directly to 
the British Astronomical Association, 303 
Bath Rd., Hounslow West, Middlesex, 
England. 


329 








Passage of a Flare Spray Through the Solar Corona 


FRANK Q. OrRALL and HENRY J. SMITH, Sacramento Peak Observatory, U.S. Air Force 


ONCENTRIC arch structures have 
+ long been known to occur in the 
solar corona, and are seen in both 
white light and the forbidden emis- 
sion line of iron at 5303 angstroms. For 
six years, monochromatic coronal forms 
and changes have been recorded at Sacra- 
mento Peak, New Mexico, by means of a 
6-inch coronagraph and a Lyot birefrin- 
gent filter having a’ two-angstrom band- 
pass. 
During the 
March 7, 


these observa- 


1959, the passage of 


course of 


tions, on 


prominence through the 
corona recorded. Flare sprays are 
among the most energetic solar phe- 
nomena detectable optically. According 
to J. W. Warwick, they are characterized 
by extraordinarily high speed, by clumpi- 
ness, and by virtually straight-line trajec- 
tories outward from a small center of 
origin in the flare. Sprays are rare events, 
and this is the first we have observed in 
relation to monochromatic coronal forms. 

The illustration shows the phenomenon 
in selected scenes from the 76-frame mo- 
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tion picture taken that day between 16:32 
and 18:14 Universal time. The limb flare 
began at about 17:15, at the base of the 
coronal arch. In this picture the flare 
is hidden by the coronagraph’s occulting 
disk, but a series of bright shells can be 
seen in the corona above it, expanding 
away from the flare (17:20). The picture 
at 17:24 was made in the adjacent spectral 
continuum. Coronal structures have van- 
ished, but the flare is seen, demonstrating 
that it is visible in continuous light 
rather than only the iron radiation. 
The arches and shell, on the other hand, 
must be structures in the million-degree 
corona, 

The flare spray moves along the inner 
arch from 17:25 to 17:29; then it leaves 
this constrained trajectory and follows a 
roughly rectilinear path across the outer 
arch. Throughout the event the coronal 
arches remained unchanged. The spray 
had an average velocity of 240 kilometers 
per second on the more sharply defined hy- 
drogen-alpha pictures (0.5-angstrom flare 
patrol), but fainter portions of it may 
have moved more rapidly. 

Perhaps the chief interest of this event 
lies in the associated radio-frequency 
observations, kindly communicated by 
Alan Maxwell from the radio astronomy 
station of Harvard Observatory at Fort 
Davis, Texas. During the course of this 
event, there occurred a number of type-II 
bursts, a faint slow-drift burst, and a “U- 
burst” (Sky AND TELEscoPE, June, 1958, 
page 392). The first type-II] radio dis- 
turbance recorded that day began abruptly 
at about 100 megacycles per second, the 
time being 17:24 UT. 

Simultaneously, the shell preceding the 
flare was at a height where the plasma 
frequency was 100 megacycles, as com- 
puted from the probable electron density. 
Of course the shell moved far too slowly 
to be identified directly with the burst, 
but the observations suggest that the sheil 
may have generated the disturbance that 
gave rise to the radio noise. Similarly the 
weak slow-drift burst has an inferred 
velocity 50 per cent greater than that of 
the flare spray. However, the measured 
240 kilometers per second of the spray is 
only a lower limit, and the radio-drift 
velocity is deduced from a density gradi- 
ent that may be only approximate. 

The U-burst took place at 17:47, and 
showed a frequency inversion at 30 mega- 
cycles per second, which corresponds to 
a much greater height than we observed. 
However, Dr. Maxwell and G. Swarup 
have suggested that these bursts might be 
radiation from a disturbance constrained 
to move over a curved path. We propose 
that one of the outer concentric coronal 
arches was the path taken by the dis- 
turbance causing the U-burst. 








ASTRONOMICAL SCRAPBOOK 


THE GREAT SEPTEMBER COMET OF 1882 


N 1950, Dorrit Hoffleit published a 

pamphlet, Some Firsts in Astronomical 
Photography, which contains much inter- 
esting information about the earliest ef- 
forts to take pictures of celestial objects. 
Miss Hoffleit tells us that the first comet 
photograph ever made was one of Donati’s 
comet in 1858, by the English amateur 
Usherwood. 


This must have been a noteworthy feat 
in those days when the exceedingly slow 
daguerreotype process was being replaced 
by the faster but inconvenient wet plate, 





with which only short exposures were fea- 
sible. Usherwood’s achievement was prob- 
ably made possible only by the great 
brightness of Comet Donati. With the 
invention of gelatin dry plates in the 
1870's, long exposure times became com- 
mon, and a spectacular advance in celes- 
tial photography began. The first appli- 
cation of the dry plate to astronomy was 
a spectrogram of Vega taken by William 
Huggins in 1876. 

According to Agnes M. Clerke’s A Pop- 
ular History of Astronomy During the 
Nineteenth Century, Tebbutt’s Comet 
1881 III was the first of which a satisfac- 
tory photograph was obtained. In the 
following year, one of the most brilliant 
comets of modern times appeared. Many 
persons in the Southern Hemisphere in- 
dependently discovered it during early 
September, 1882, as a naked-eye object 
in the morning twilight. Comet 1882 II 
brightened rapidly as it approached peri- 
helion on the 17th of that month, and 
passed only 305,000 miles from the sun’s 
surface. In a few hours the comet moved 
across the solar disk, reached elongation, 
and traveled westward behind the sun. 


David Gill, director of the Cape Ob- 
servatory in South Africa, described the 
splendor of the comet as it came above 
the horizon on the following morning. 
“The Sun rose a few minutes afterwards, 
but to my intense surprise the comet 
seemed in no way dimmed in brightness, 


but becoming instead whiter and sharper 
in form as it rose above the mists of the 
horizon.”” Later in the morning, “It was 
only necessary to shade the eye from direct 
sunlight with the hand at arm’s-length to 
see the comet with its brilliant white nu- 
cleus, and dense white, sharply-bordered 
tail of quite }° in length.” 

During the remainder of September and 
in October, the comet continued as a spec- 
tacular feature of the morning sky. At 
Vizagapatam, India, one amateur astrono- 
mer described the tail as shaped like the 


A drawing of the great 
comet of 1882, made by 
John Brett at Putney, 
England, on October 
22nd that year, at 5 
p-m. Greenwich time. 
He used binoculars for 
this observation. Re- 
produced from a photo- 
graphic copy in 
“Monthly Notices” of 
the Royal Astronomical 
Society. 


tusk of an elephant. As seen with the 
naked eye, the whole tail took nearly an 
hour to rise above the sea horizon. 

The best-known photographs of 1882 II 
are those taken by Gill that October and 
November. He used an ordinary camera 
with a portrait lens of 23-inch aperture 






and 11-inch focus, attached to the decli- 
nation counterweight of the Cape Observ- 
atory’s 6-inch refractor. Guiding on the 
comet’s nucleus, he obtained exposures, 
one as long as two hours 20 minutes, on 
six different nights. Prints of his pictures 
were sent to the Royal Astronomical So- 
ciety in London. 

Gill’s pictures were of historic impor- 
tance because of the unexpectéd number 
of stars they showed. It was this circum- 
stance that led him to undertake the Cape 
Photographic Durchmusterung, in collab- 
oration with J. C. Kapteyn. 

In Australia, R. L. J. Ellery of Mel- 
bourne Observatory was experimenting 
with many kinds of astronomical photog- 
raphy. He was taking plates of the moon 
and the Orion with the 48-inch 
reflector, and a systematic photographic 
record of sunspots was maintained. In his 
annual report for 1882-83, Ellery says that 
some exposures were made on the great 


nebula 


comet of 1882, “with more or less success.” 
Also at Melbourne, an unnamed local 
photographer. obtained a picture of the 
comet on October 10, 1882. A print was 
forwarded by Ellery to the Royal Astro- 
nomical Society, but it was noted, “The 
camera in this instance was not equato- 
really mounted, and the nucleus of the 
comet is therefore very much elongated.” 
It is to be expected that other now- 
forgotten pictures of 1882 II were taken. 
One of these has recently appeared from 
oblivion, and is reproduced below through 
the kindness of Lawrence H. Aller, Uni- 
versity of Michigan Observatory. He was 
given this photograph by A. R. Hogg of 
Mount Stromlo Observatory in Australia, 
who had received it from Mrs. G. W. 
Wright, Goulburn, New South Wales. 
The only information Mrs. Wright 
could furnish is that the photograph 
shows the great comet of 1882, and that 





This photograph of the great September comet of 1882 is among the first ever 
made of this kind of celestial object. It was taken in Australia by an un- 
identified photographer, probably at Bombala, New South Wales. 
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it came from Bombala. This is a small 
town in New South Wales, a little inland 
from the Pacific Ocean and close to the 
boundary of Victoria. Perhaps it may still 
be possible to ascertain the name of a 
photographer or amateur astronomer who 
lived there some 80 years ago. 
Unfortunately the photograph has little 
or no scientific value because it has ap- 
parently been extensively retouched. The 
original fine brush 
marks in the comet tail, whose edges seem 
to have been sharpened. Nevertheless, the 
picture is of some historic interest in re- 
calling the impression made by a remark- 
able sight in the dawn sky of late 1882. 
The great September comet is a tanta- 
lizing object to present-day astronomers, 


print shows many 


because it appeared several decades too 
soon for its unusual phenomena to be 
studied with modern techniques. Unlike 
ordinary comets, 1882 II had a spectrum 
featuring many bright lines of sodium, 
iron, and nickel, when it was very close 
to the sun. Only crude visual observations 
could be made of this unusual spectrum, 
which now deserve study with 
powerful coude spectrographs. 

Modern coronagraphs and other refined 
instruments for solar observation would 
be called into play today to study a phe- 
nomenon like the transit of Comet 1882 II 
across the sun’s disk that September 17th. 
But the rare event was observed visually 
at the Cape Observatory by W. H. Finlay 
and by W. L. Elkin. 

The former’s account is worth quoting: 
“In the afternoon I watched the comet 
with the 6-inch equatorial, and power 
110, using a neutral-tint wedge on account 
of the glare of the Sun. I did not expect 
that the comet would reach the Sun be- 
fore night, but they were rapidly ap- 
proaching one another, and about 4:40 
pm. I found the Sun’s limb visible at the 
edge of the field. The silvery light of the 
comet presented a striking contrast to the 
reddish-yellow of the Sun; the tail could 
be traced to only a very short distance 


would 


now. 

“By keeping the Sun’s limb at the edge 
of the, field I was able to follow the comet 
continuously right into the boiling at the 
limb. I lost sight of it suddenly at 4" 50™ 
58° Cape mean time. . . . I then examined 
the Sun’s disk very carefully, but could not 
see the slightest trace of the comet._, 
The sun was then very low and the defi- 
nition bad.” This account agrees in de- 
tail with Elkin’s simultaneous findings 
with another telescope, his time of disap- 
pearance being only eight seconds earlier. 

This exceptional observation is of great 
importance in modern thinking about the 
constitution of comets. But in drawing 
inferences from the nonvisibility of the 
nucleus against the solar background, as- 
tronomers have not always recalled how 
unfavorable the observing conditions were. 
The next opportunity of this sort deserves 
full exploitation. 


JOSEPH ASHBROOK 
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OBSERVING THE SATELLITES 


Notes ON DISCOVERERS 


HE 22nd Discoverer satellite to attain 

orbit was launched from Vandenberg 
Air Force Base, California, on October 13, 
1961, at about 19:22 Universal time. 
Slightly more than a day later, during the 
18th revolution, its capsule was released 
and later caught in flight by a C-130 re- 
covery plane near Hawaii, at 23:07 UT. 
This was the program’s ninth ‘successful 
recovery, and the sixth in midair. 

The capsule of Discoverer XXXII 
contained samples exposed for 27 hours 
to the radiation in nearby space. Various 
metals and other materials were aboard 
to show their response to irradiation and 
to test their effectiveness as shields. The 
payload included dosimeters and a nuclear 
block emulsion. Seed corn was carried for 
a biological experiment. 

After the capsule separated, the Agena 
remained in orbit, transmitting 20.05- 
megacycle signals for a study of radio 
propagation in the ionosphere. 

Two additional components, 196lay2 
and ay3, were found to be in short-lived 
orbits inclined about 81.7 degrees to the 
earth’s equator, and descended on Octo- 
ber 25-26 and October 16th, respectively. 


WEST FORD SITE 
CAMP PARKS 
CALIFORNIA 


As noted in this magazine last January 
(page 13), the launching of the satellite 
Discoverer XVII on November 12, 1960, 
coincided with the eruption of a very 
intense solar flare. During its two days in 
orbit around the earth, the 300-pound 
capsule was subjected to extraordinarily 
heavy bombardment by particles expelled 
from the sun. A sample of the capsule 
material has now been analyzed at the 
Smithsonian Astrophysical Observatory by 
E. L. Fireman, J. DeFelice, and D. Tilles. 

They find 100 times more tritium — the 
radioactive hydrogen isotope of atomic 
mass 3 — in Discoverer XVII than in other 
capsules with similar orbits but that have 
not been subjected to the effects of flares. 
The excess amount was concentrated near 
the surface of the sample, so these scien- 
tists conclude that the November flare 
itself must have supplied the tritium. 

In terrestrial experiments with a small 
cyclotron, tritium can be formed by com- 
bining hydrogen and helium nuclei at 
energies of more than a million electron 
volts. Apparently in solar flares highly 
accelerated particles of these same ele- 
ments collide to produce significant quan- 
tities of tritium which reach the earth. 


Paster ies 


WEST FORD SITE 
S MILLSTONE HILL 
MASSACHUSETTS 


In this artist's drawing of the polar orbit sought for the “needles” of the Project 
West Ford experiment, an example of the method of long-distance microwave 
communication is depicted. Courtesy Lincoln Laboratory. 





Mipas IV anv Project West Forp 


N OCTOBER 2lst about 13:53 UT, 

the experimental launch-detecting 
satellite Midas IV was sent aloft by 
the U.S. Air Force. It carried a package 
of test “needles” for Project West Ford, a 
proposed system of long-range communi- 
cation. The plan calls for a belt of tiny 
orbiting wires, which would scatter micro- 
waves from a ground radio transmitter, 
allowing the signals to be picked up by 
a distant receiver. 

In this launching, a 130-ton modified 
\tlas-D rocket rose from Point Arguello, 
California, with a total thrust of some 
360,000 pounds. The second-stage Agena B 
fired briefly after the Atlas separated, de- 
veloping a 15,000-pound thrust to attain 
a highly elliptical orbit. Near the apogee 
of the first circuit, its engine was started 
again to make the path nearly circular. 
This launching maneuver was previously 
used for Midas III, as described on page 
145 of the September, 1961, issue. 

Details of the final orbit of Midas IV 
have not been officially announced at the 
time of writing (November 4th). State- 
ments before the launching indicated an 
intended period of 172 minutes. This cor- 
responds to a mean height of some 2,800 
miles, well above the 2,140 of Midas III. 

The infrared detection system carried 
by Midas IV was tested successfully. On 
October 24th a Titan missile was fired 
from Cape Canaveral while the Midas 
was above the horizon. On a later revo- 
lution, when the Midas was within range 
of Vandenberg Air Force Base, it reported 
detecting the Titan’s hot exhaust. No de- 
tails of the infrared sensors are available. 

Many astronomers have feared that op- 
tical and radio observations may be hin- 
dered by the orbiting needles of Project 
West Ford, and space scientists have won- 
dered about collisions of the fast-moving 
wires with manned spacecraft. Criticisms 
voiced by the International Astronomical 
Union (see October, 1961, issue, page 188) 
and other groups were considered by a 
special panel of the President’s science 
advisory committee. The panel concluded 
that the small amount of material in this 
trial package would neither impair “ability 
to study the skies” nor be a hazard to 
spaceflight. The first test was made with 
assurances that its results would be studied 
thoroughly before any more wires were 
put into orbit. 

The needle package was a 15-inch stack 
of disks 5} inches in diameter. Each disk 
was 0.7 inch thick, containing copper 
wires 1.77 centimeters long and 0.00286 
in diameter. These were arranged paral- 
lel to the axis of the assembly and em- 
bedded in naphthalene. 

This should vaporize gradually in space, 
freeing the wires. Since the dispenser was 
to rotate 400 times a minute, the wires 
would be flung out at speeds up to 10 
feet per second. 

The 35 kilograms of 


needles, each 





. 


weighing only 0.1 milligram, were ex- 
pected to spread into a continuous band 
around the earth within some three weeks 
after launching. In a few months the 
belt would be about five miles wide and 
25 deep. 

For the communication two 60- 
foot transmitting antennas are located at 
Westford, Massachusetts, and near San 
Francisco, California. Their beam-widths 
are nine minutes of arc at the resonant 
frequency of the needles, about 8,500 
megacycles per second. 

So far, neither radar nor optical detec- 
tion of the dispenser or belt has been 
reported. Telemetry from the Agena B 
had indicated that the package was ejected 
at the expected time and proper speed. 


tests, 


FourtH YEAR OF THE SPACE AGE 


HE SPACE PROGRAMS of the 

United States and the U.S.S.R. are 
both moving at an increasing pace, though 
major innovations are becoming rarer. 
This is the broad conclusion from the 
table on the following pages, which is a 
review of all known launchings during the 
year that began on October 4, 1960. 
Earlier surveys were given in this depart- 
ment of Sky AND TELESCOPE in Novem- 
ber, 1959, page 12, and November, 1960, 
page 274. 

Recently, the Space Operations Control 
Center of NASA has assigned Greek-letter 
designations retroactively to all previously 
unlabeled objects that remained in flight 
90 minutes or longer. The United States 
has made 54 of these successful shots, 26 
of them in the year under review, and for 
the Soviet Union these numbers are 15 
and seven. Thus, in both countries nearly 
half of all successful shots were made dur- 
ing the fourth year of the era that began 
with Sputnik I on October 4, 1957. 

Relatively few of these latest launchings 
have marked the beginnings of new pro- 
grams. The announced purposes indicate 
that most recent firings are being made 
to explore more deeply problems already 
touched upon in earlier work. 

In the American program, improved 
reliability has been stressed more than 










































The Atlas-Agena-B rocket combination, 
taking off from Point Arguello on Oc- 
tober 21st, carried into orbit the Midas 
IV satellite and the package of fine 
wires for Project West Ford. Photo- 
graph from U.S. Air Force. 


table, 65 per cent of the firings sent pay- 
loads into orbit; previously the figure was 
51 per cent. Many of the recent successes 
have been achieved with Thor boosters. 


This Air Force rocket earned a Greek 
letter in 18 of 24 attempts. The most 


successful configuration, with no failures 
in four tries during the year, has been the 
Thor-Delta, with upper stages adapted 
from the old Vanguard program. 

The changes given below are needed in 
our earlier lists, to bring them up to date 
and to show the new Greek-letter desig- 
nations. 

A review of the statistics shows that 
as of October 4, 1961, there were 27 
objects known to have remained for over 


novelty. In the period covered by the a year in orbit around the earth, four of 
CHANGES FOR EARLIER SATELLITES 

Name Designation Remarks 
Pioneer I 1958y High trajectory 
Pioneer III 1958¢@ High trajectory 
Discoverer V capsule ‘195922 Down Feb. 11, 1961 
Mechta 19594 Solar orbit 
Pioneer IV 1959p Solar orbit 
Lunik II 1959¢ On moon 
Transit I-B rocket 1960y1 Down Aug. 18, 1961 
Transit I-B part 1960y3 Down July, 1960 


Sputnik IV rocket parts 


Midas II 1960¢1 
Midas II part 1960¢2 
Greb 196072 
Discoverer XIII 19600 
Echo I 1960.1 
Discoverer XV 1960u 


19605, 6, 8, 9 
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Down Sept.-Oct., 1960 
Radio dead by July, 1961 
Down Dec. 5, 1960 
Radio shut off April, 1961 
Down Nov. 14, 1960 
Radio dead by March, 1961 
Down Oct. 18, 1960 














AMERICAN AND SOVIET LAUNCHINGS OF SATELLITES AND 


Weight 
(pounds) 


500 
Develop reconnaissance 4,100 
Test new Agena-B stage 2,100 
Ionosphere, micrometeorites 90 
Recover biospecimens 2,100 
Cloud TV, infrared 280 
Navigation, solar radiation 203 
Check life-supporting equipment 10,060 
Scout development, balloon drag 14 
Recover radiation experiments 2,100 
Pioneer lunar probe 388 
Infrared experiments for Midas 2,100 


Launched Site* Vehiclet Name Designation Major Programs Shape** 


Courier I-B 1960r1 Communications repeater 
A-a Samos I 

T-b Discoverer XVI 
J-j Explorer VIII 
T-b Discoverer XVII 
T-d Tiros IT 

T-s Transit III-A 
Spacecraft III 
S-56 (Explorer) 
Discoverer XVIII 
Atlas-Able 5-B 
Discoverer XIX 


1960 Oct. 4 T-s 
11 
26 
3 
12 
93 


30 


1960€1 
19600 
196071 


1960p 1 
S-c 
T-b 
A-v 
T-b 


I 
4 


19600 


15 


“NAS R7PQNN AN SdO 


1960r 


1961al 4,100 


196181 
1961ly1 
196151 
1961e1 
1961¢ 
1961» 


Develop reconnaissance 
Heavy body in precise orbit 14,293 
Interplanetary and Venus observations 1,419 
Air-drag balloon 15 
More revolutions before recovery 2,450 
Infrared experiments for Midas 2,100 
Navigation, low-frequency test 1,600 
Ionosphere sounding 74 
Test ship for man orbit 10,360 
Test ship for man orbit 10,360 
Cislunar magnetometer, plasma 78 
Recover radiation detectors 2,100 


Samos II 
Sputnik VII 
Venus probe 
Explorer IX 
Discoverer XX 
Discoverer XXI 
Transit III-B 
S-45 I (Explorer ) 
Spacecraft IV 
Spacecraft V 


en a) 
Conon > = 


wt ro 


196161 
1961:1 
Explorer X 1961k 


Discoverer XXII 


“SAQRPRPQNNS ASR RY 


Test Agena improvements 2,100 
Single revolution of manned vehicle 10,417 
Recover Mercury capsule 2,700 
Gamma-ray astronomy 95 
Ionosphere sounding 74 
Test recent improvements 2,100 
Recover irradiated metals 2,100 
Navigation, cosmic rays, X-rays 175 
Micrometeorite detectors 187 


1961\1 
1961y1 


Discoverer XXIII 
Vostok I 
Mercury-Atlas 3 
Explorer XI 

S-45 II (Explorer ) 
Discoverer XXIV 
Discoverer XXV 
Transit IV-A 

S-55 (Explorer) 


1961p 





May: 
June 
1961¢ 
196lol 


Z2Qn<2<4oa aay 4 


2,100 

285 
3,500 
2,100 


Refine launch and recovery 
Cloud TV, infrared 

Detect missile launchings 
Improve reliability 

Control orbital period 2,100 
Man in orbit full day 10,430 
Cislunar fields and particles 83 
Translunar probe checkout 675 
Micrometeorite sensors 187 
Improve control components 2,100 
Develop reconnaissance 4,200 
Improve impact prediction 2,100 
Check life-support system 2,700 
Test advanced components 2,100 


19617 
1961p1 
196101 


Discoverer XXVI 
Tiros III 

Midas III 
Discoverer XXVII 
Discoverer XXVIII 
Vostok II 
Explorer XII 
Ranger I 

Explorer XIII 
Discoverer XXIX 
Samos III 
Discoverer XXX 
Mercury-Atlas 4 
Discoverer XXXI 


196171 
1961lv 
1961¢1 
1961x 
1961y 


19611 
196laal 
1961laB1 


T-b 
A-m 
T-b 








**Under Shape, 
each object is de- 
scribed by b for bell; 
be, biconical; c, cylin- 
der; d, drum; i, ir- 
regular; s, sphere. 


+Under Vehicle, booster rockets are A, Atlas; 
J, Jupiter; S, Scout’s Algol; T, Thor. Upper 
stages are designated by a, Agena A; b, Agena 
B; c, Scout’s upper stages; d, Delta configura- 
tion; j, Juno high-speed cluster; m, Mercury 
capsule; s, Able-Star; v, Able. 


*Under Site, C, P, V, and W designate American launchings 
from Cape Canaveral, Florida; Point Arguello, California; Van- 
denberg Air Force Base, California; and Wallops Station, Vir- 
ginia, respectively. R is for Soviet launchings from unspecified 
sites, although Baikonur, near the Aral Sea, has been revealed 
as the Vostoks’ firing location. 


them with radio transmitters still operat- 
ing. In addition, Lunik I, Pioneer IV, 
and Pioneer V — all launched in 1959 or 
early 1960 — were traveling around the 
sun. 

The total number of known 
ponents in orbit has jumped greatly. 
There were 66 such objects in Air Force 
listings for the first three years of space 
shots, including 11 whose existence was 
confirmed only many months after launch- 


com- 


ing. The fourth year added at least 121 
known objects — satellites, rockets, and 
fragments. Much of this upswing has 
come from increased sensitivity of track- 
ing equipment, and from the disintegra- 
tion of Transit IV-A’s rocket into 50 or 
more parts. 

Ihe present table has been compiled 
with the assistance of Mrs. W. R. Batters- 
by, of the Research Station for Satellite 
Observation. Information was supplied 
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largely by the National Aeronautics and 
Space Administration and by the North 
American Air Defense Command. Rus- 
sian press announcements were the major 
source of data concerning the Soviet space 
program, but they omit launching failures. 

All dates in the table are expressed in 
Universal time. The major payload in 
each case is assigned the number 1, and 
unless otherwise specified the rocket is 
numbered. 2. 








PRoBES DuRING THE FOURTH ‘YEAR OF THE SPACE AGE 


Diaireter Status Recovery Tries Notest Other Facts 


(feet) 


Length 
(feet) 
107.9709-mc. radio operating 

Agena misfired after separation 
Stages failed to separate 

Radio silent Dec. 27, 1960 

Solar flare while in orbit 

108.0- and 108.3-mc. radios operating 


ie) 


1960r1-2 in orbit 
Failed 

Failed 

1960£1-4 in orbit 
Down Dec. 29, 1960 
196077 1-4 in orbit 


oO 


No orbit 


Nn 
— On ON 
wo ; 


~) 


Midair, Nov. 14, 1960 


r 


v 


wo 


oonmn 


9 
2 
2 


) 


Te 


CoO Oh wo 


Failed 

1960p 1-2 down Dec. 2, 1960 
Failed 

Down Apr. 2, 1961 

Failed 

Down Jan. 23, 1961 


1961a1-2 in orbit 


19618 1-4 in orbit 


In orbit 
Down Mar. 30, 1961 
Failed 


Probably in orbit 
Failed 


Failed 

In orbit 

Failed 

Failed 

Down July 12, 1961 


Failed 


In orbit 
1961p1-4 in orbit 


Failed 
Failed 


In orbit 
Down Aug. 28, 1961 


Down Sept. 9 or 10, 1961 
Failed 


oo Or & PO 


a 
S 


In orbit 


Qo 


Burned Dec. 2, 1960 
Midair, Dec. 10, 1960 


No capsule 


Capsule in orbit 
No capsule 


Recovered Mar. 9, 1961 
Recovered Mar. 25, 1961 


No orbit 


Capsule in orbit 
Gagarin landed 
No orbit 


No orbit 
In sea, June 19, 1961 


Midair, July 10, 1961 


No orbit 
No orbit 
Titov parachuted 


In sea, Sept. | or 2, 1961 


Midair, Sept. 14, 1961 
In sea, Sept. 13, 1961 
No separation 


Thor quit early ; destroyed on command 
Down along “noncalculated trajectory” 
Second stage failed to ignite 

Thor thrust increased 10 per cent 

Atlas exploded eight miles up 
Transmitted for 75 revolutions 


Predicted radio lifetime 20 days 
Probable rehearsal for subsequent shot 


Last heard Feb. 27, 1961, 4,700,000 miles distant 


Balloon radio failed, rocket radio operating 
Malfunction prevented re-entry 

Agena-B restarted in orbit 

Payloads never parted from rocket 

Third and fourth stages failed to ignite 
Chernushka and other animals 

Zvezdochka and other animals 

Good telemetry for 60 hours 

“Mechanical malfunction” 


Orientation off when capsule separated 
108-minute manned orbital flight 
Atlas departed from preset path 
108.058-mc. radio operating 
Second-stage ignition failed in Juno 
Second-stage ignition failed in Agena 
Orbit terminated for weather 


54-mc. radio for 196101 and 136.5-mc. for o2 operating 


Third-stage ignition failed in Scout 


Agena also had scientific telemetry 

108.0- and 108.03-mce. tracking frequencies 
High-perigee circular orbit 

Veered off course ; destroyed on command 
Agena failed to develop velocity 

More than 17 revolutions 

136.020-mc. radio transmitting data 
Attained low orbit 

Attained low orbit 

Impact 100 miles from plan 

Exploded on launch pad 


Down-range and communication check-out 





tNOTES TO TABLE 

1. Transit III-A was sent up with a 40- 
pound, 1.7-foot sphere, Solar Radiation II. 

2. Also called Sputnik VI. 

3. An improved multi-stage rocket was 
used. 196181 came down Feb. 26, 1961; 82, 
down Feb. 12 or 13; 83 (shroud), down 
Mar. 17. 

4. An improved multi-stage rocket was 
used. 196ly1 is in solar orbit; y2, down 
Feb. 18, 1961; y3 (the orbiting platform), 
down Feb. 25; y4, down between Feb. 13 
and 18. 

5. 1961e1 (Agena) and ¢4 (capsule) are 
in orbit; ¢2, down between Mar. 30 and 
Apr. 2; ¢3, down Apr. 20. 

6. Lofti, a 57-pound, 1.7-foot sphere, re- 
mained attached to Transit III-B (a 250- 


pound, three-foot sphere), 
Star rocket. 
7. Also called Sputnik IX. 


and to the Able- 


196161 was 
recovered Mar. 9; 92 and 93, down Mar. 10. 


8. Also called Sputnik X. 196111 was re- 


and 1.3 feet in diameter. 
IV-A; 03 through 052 
rocket) are in orbit. 

32. 





196101 is Transit 
(fragments of the 


19614¢1 is in orbit; ¢2 (metal object) 
came down July 24; after Oct. 4 more parts, 


covered on Mar. 25; +2 and +43, down Mar. 
26. 

9. 19611 (Agena) and }2 
are in orbit; }3, down Sept. 10. 

10. Also called Spacecraft VI. 1961y1 
was recovered Apr. 12; 42, down Apr. 16. 
Vostok I had six engines, totaling 20,000,000 
horsepower. 


(capsule ) 


11. Two satellites, which remained joined 
together as 196102, accompanied Transit 
IV-A. These were Solar Radiation III, a 
55-pound sphere, 1.7 feet in diameter, and 
Injun, a 40-pound cylinder, 1.1 feet high 
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o3 and o4, were recognized. 

13. 196171 was recovered 
down Aug. 9. 

14. 1961¢1 is reported to have come 
down Aug. 30; ¢2, down Sept. 3. 

15. 1961w1 is in orbit; m2 and w3 
(minor parts), down Sept. 18 and 28, re- 
spectively. 

16. 196laal1 was 
«a2, down same day. 

MARSHALL MELIN 
Research Station for Satellite Observation 
P. O. Box 4, Cambridge 38, Mass. 


Aug. 7; 12, 


recovered Sept. 13; 
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Amateur Astronomers 


A TEACHING OBSERVATORY IN THE NETHERLANDS 


N JANUARY I4th, this year, Dr. 
M. G. J. Minnaert of Utrecht Ob- 
servatory officiated at ceremonies opening 
the Simon Stevin Observatory, in Ouden- 
bosch, 20 miles south of Rotterdam. The 
observatory is the result of an interest in 
astronomy that started with my first tele 
scope, built when I was 14 years old. 
Simon Stevin (1548-1620) was born in 
Brugge, Belgium, and became an engineer 
to the court of Prince Maurice of Orange. 
At a time when advanced schools and text- 
books used the Latin language, he founded 
an engineering department at the Univer- 
sity of Leiden where all lessons were given 
in Dutch. Many of his books on mathe- 
mechanics, hydrostatics, military 


matics, 
engineering, astronomy, navigation, book- 
keeping, music, and politics were also writ 


ten in the common language. Because of 
his striving to educate the general public, 
it was fitting to name after him the first 
observatory in the Netherlands devoted 
entirely to teaching astronomy. 

Atop one of the buildings of the Sancta 
Maria where I teach 


mathematics, we have two balconies for as 


grammar school, 
tronomical observing, each 12 feet square. 
tower containing a 
room we for slide 
Our main instrument 


Between them is a 
somewhat larger 


shows and lectures. 


use 


is a 5-inch refractor with a 4-inch finder. 
In addition, there is a teaching telescope 
with a double eyepiece so that both visi- 
tor and instructor may view an object 
simultaneously, some smaller refractors, 
an astro compass, and a mirror sextant. 
Many celestial photographs taken with 
the world’s largest telescopes are displayed 
in illuminated cases. 

Every clear evening, 10 to 15 persons 
who have previously made reservations 
visit the observatory for an hour-long pro- 
gram. During the first 30 minutes they 
are told about the transparencies and the 
objects later to be viewed in the telescopes. 

Although the Simon Stevin Observatory 
is intended primarily for the population 
of our immediate region, West Brabant, 
people from all parts of our country have 
visited it, due to wide newspaper pub- 
licity. There is far more interest in as- 
tronomy than we expected, and we have 
a waiting list with hundreds of names on 
it. Other Dutch amateurs have also been 
thinking about setting up teaching observ- 
atories; so far I learned that two 
such installations are in progress. 

BRUNO ERNST 

Simon Stevin Observatory 
Bosschendijk 2 
Oudenbosch, Netherlands 


j 


have 


The Simon Stevin Observatory in Oudenbosch, Netherlands, is open every 
clear evening from October to April. Inspecting a teaching telescope at dedi- 
cation ceremonies last January are, from left to right, Dr. J. Raimond, chair- 
man of the Dutch Amateur Astronomical Society; Dr. M. Minnaert, Utrecht 
Observatory; and Bruno Ernst, director of Simon Stevin. “De Telegraaf” photo. 
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AMATEUR BRIEFS 


On nights near meteor shower maxima, 
David W. Balsiger of Juda, Wisconsin, 
sleeps outdoors, to be ready for early- 
morning observations. This year, from 
his comfortable observing position, he 
counted 272 meteors in 63 hours on 
seven nights during the Perseids. He also 
watched for Draconids on October 8th 
and Orionids on the 18th. 

Members of the Amateur Astronomers 
Association of Pittsburgh, Pennsylvania, 
were saddened to learn of the death of 
Chester B. Roe, organizer and first presi- 
dent of their society. 

Jim Nakashima, a Dubuque, Iowa, 
junior astronomer, has a favorite mne- 
monic to recall the names of the planets 
in order from the sun: “Many very early 
men ate juicy steaks using no plates.” 

An 18-inch mirror blank has been pur- 
chased by Harold Simmonds of the Sacra- 
mento Valley Astronomical Society in 
California. How many other ATM’s are 
this ambitious? 

Amateurs in the Far East might be in- 
terested in Equatorial, the new English- 
language journal of the Ceylon Astro- 
nomical Association. The first two issues 
contain minutes of meetings, planet news, 
and articles on knife-edge testing of mir- 
rors, double stars for small telescopes, 
stellar classification, and Earth as seen 
from the moon. Contact D. S. H. Guna- 
wardene, 31/5 Castle St., Colombo 8, 
Ceylon. 

Attendance records at astronomical ac- 
tivities in Omaha, Nebraska, were 
broken by the local astronomy club’s lunar 
eclipse party there last August. Three to 
four thousand people responded to news- 
paper and radio invitations, but since 
there were only 10 or so instruments on 
hand, the lines to each telescope must 
have averaged several hundred persons! 
Station KBON interviewed amateurs and 
their visitors on the spot. 

“Spur-of-the-moment” star partics are 
usually dificult for a club to organize, no 
one being sure who would be interested. 
In a recent issue of the Sacramento Valley 
\stronomical Society’s newsletter appears 
a short form to be filled out by those 
ready for sudden calls to astronomical ob- 
serving. 

In August, 1960, a telescope making sec- 
tion was formed as part of the Astronomi- 
cal Society of Southern Africa in Cape 
Town. J. S. Bondetti reports that, thanks 
to extensive newspaper publicity, the 
group now has 58 members; it uses two 
rooms at the Royal Cape Observatory. 
‘Ten members undertook the construction 
of 6-inch Newtonian reflectors of stand- 
ard design; their instruments, complete 
with all-metal mountings, eyepieces, and 
diagonals, cost only about $50 each. A 
12-inch Cassegrainian, to be housed in a 
fully equipped dome, is in the planning 


stage. 
‘BS G. B.C. 





Members of the American Association of Variable Star Observers held their 50th anniversary meeting at Harvard Ob- 
servatory, Cambridge, Massachusetts, on October 12-15, 1961. Photograph by James K. Ufford. 


THE AAVSO CELEBRATES ITs S5OTH ANNIVERSARY 


ARVARD OBSERVATORY once 
again was host to the American As- 
sociation of Variable Star Observers, for 
its 50th anniversary celebration on Oc- 
tober 12-15. The Cambridge, Massachu- 
setts, setting was fitting for several rea- 
sons: the influence of Harvard astronomers 
E. C. Pickering and Leon Campbell on 
AAVSO history, the memorable series of 
annual fall meetings at the observatory, 
and the proximity of society headquarters. 
At the opening session, Director Marga- 
ret W. Mayall reported the activities of 
the AAVSO in the year ending September 
30th. During that period, Reginald P. de 
Kock, of South Africa, made more obser- 
vations of variables (5,858) than any other 
member; next came Cyrus Fernald, Wil- 
ton, Maine, and Edward Oravec, Tucka- 
hoe, New York. The over-all total of 
observations since 1911 was 1,948,707, and 
the two-millionth brightness estimate will 
probably be made early next year. 

Over 15 papers by members were pre- 
sented, on subjects ranging from super- 
novae and a peculiar S-type star to meteors 
and orbiting observatories. Following 
this, Dr. Dorrit Hoffleit (Maria Mitchell 
Observatory) conducted a symposium in 
which four professional astronomers gave 
talks on modern aspects of variable star 
study. Harlan J. Smith (Yale) discussed 
photoelectric photometry; Valfrids Os- 
valds (Leander McCormick), proper mo- 
tions of Mira stars; Helen S. Hogg (David 
Dunlap), variables in clusters; and Cecilia 
Payne-Gaposchkin (Harvard), evolution 
of variable stars. 

There was a full program of social 
events. Members went on a tour of the 
Smithsonian Astrophysical Observatory, 
and visited Harvard’s Agassiz station to 


see the 61-inch reflector and the 60-foot 
radio telescope. At a gathering on Friday 
night, Harlow Shapley spoke on the astro- 
nomical highlights of the past half cen- 
tury, a variation on his highlights-of-the- 
year talks, long a regular feature of 
AAVSO annual meetings. 

The history of the association was the 
subject of several papers given at the 
closing session. These recreated the early 
days when the organization consisted of 
only a small handful of enthusiastic ob- 
servers. Special mention was made of 
G. B. Lacchini in Italy, who joined the 
\AVSO at its start and has been a lead- 
ing member ever since. 

At the same session, papers were pre- 
sented by members of the society’s solar 
division. Remarkable lapse-rate motion 
pictures from the Lockheed Solar Ob- 
servatory demonstrated flares and _fast- 
moving disturbances of the kind reported 


THIS MONTH’S PROGRAMS 

El Paso, Tex. Orion Society, 8 p.m., 
Texas Western Museum. December 5, 
Dr. Clyde Tombaugh, New Mexico State 
University, “Mars as a World.” 

New Orleans, La.: Pontchartrain As- 
tronomy Society, 8 p.m., Louisiana State 
University science building. December I, 
Bonnie Gonzales, “Possibilities of a Lunar 
Atmosphere,” and Henry J. Folse, Jr., 
“Theories on the Origin of the Universe.” 

New York, N. Y.: Amateur Astronomers 
\ssociation, 8 p.m., American Museum of 
Natural History. December 6, Dr. A. H. 
Mikesell, U. S. Naval Observatory, “The 
Stuff of Stars.” 

New York, N. Y.: Junior Astronomy 
Club, 8 p.m., Waverly Building, New 
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in this magazine, March, 1961, page 145. 

Officers of the AAVSO for the coming 
year were announced at the society ban- 
quet. Dr. Hoffleit was elected president, 
with William Cleaver and George Die- 
drich as vice-presidents. Clinton B. Ford 
continues as secretary, and Mrs. Mayall as 
director. After 30 years of service, Percy 
W. Witherell has retired as_ treasurer, 
being replaced by Richard H. Davis. Two 
new winners of the AAVSO merit award 
were named, Mr. de Kock for his excep- 
tional observing record, and Mr. Ford for 
his long service to the society. 

Many members came from long dis- 
tances to the meeting: Leif Robinson 
and Claude Carpenter from California, 
Robert Adams from Missouri, the Ralph 
Buckstaffs from Wisconsin, the Albert 
Sharplesses from Florida, and a large dele- 
gation from Canada. 

CHARLES H. GIFFEN 
Princeton University 
Princeton, N. J. 


York University. December 1, Leif Robin- 
son, “Observing the Moon.” December 15, 
Dr. Harlan J. Smith, Yale University Ob- 
servatory, “Planetary Radio Astronomy.” 

Philadelphia, Pa.: Rittenhouse Astro- 
nomical Society, Franklin Institute. De- 
cember 8, Dr. Su-Shu Huang, Princeton 
University, “Some Interesting Orbits for 
Moon Probes.” 

Pittsburgh, Pa.: Amateur Astronomers 
Association of Pittsburgh, Allegheny Ob- 
servatory. December 8, motion picture, 
How Many Stars? 

Shreveport, La.: Shreveport Junior As- 
tronomical Society, 7:30 p.m., Centenary 
College science hall. December 16, Dr. 
Wallace Herbert, Louisiana Polytechnic 
Institute, “Stars and Arithmetic.” 
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Knowledge is 


of two kinds 


We know a subject ourselves, or we 


know where we can find information upon it. 
— SAMUEL JOHNSON 


Since the beginning of recorded history, man’s ability 
to store and retrieve information has paced his progress. 
Today man’s volume of information is developing at an 
exponential rate, in thousands of forms and languages. 
However, lacking the means to store, collect, catalog, 
and retrieve it quickly and simply — much of this infor- 
mation is useless. 

Itek Laboratories, the research division of Itek Corpo- 
ration, is dedicated to making this information available 
for use. At Itek Laboratories scientists, engineers, and 
craftsmen from over 20 scientific disciplines blend their 
skills to discover, develop and adapt new systems and 
methods which will allow other men to transform infor- 
mation into knowledge. 


Opti 
. 

Iptics 

The Optical Department, as a critical part of Itek 
Laboratories’ research and development efforts in the 
new industry of Information Technology, is given the 
support of the Laboratories’ fullest resources, including 
some of the world’s most advanced optical equipment 
and a modern, rewarding working environment. Appli- 
cations of previously developed equipment have ranged 
from high-resolution camera systems for reconnaissance 
to desk-top size information storage and display systems. 

Opportunity to join our Optical Department is ex- 
tended to men with the following qualifications: 

Optical Engineers with an advanced degree in Optics 
or Physics, experience in geometric lens design and 
knowledge of automatic computers and procedures. 

Optical Craftsmen with experience in either optical 
testing, optical assembly or optical fabrication. These 
positions require knowledge of advanced techniques 
gained in work on extremely precise lenses developed to 
the closest optical tolerances. 

We invite you to discuss these and other careers avail- 
able at Itek Laboratories. 





Louis T. Rudzinsky 


| Technical Placement Director 
Itek Laboratories 
10 Maguire Road 


Lexington, Massachusetts 





Itek Laboratories 


“An equal opportunity employer’ 
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July to December, 1961 


American Astronomers Report - 
Binary Frequencies Among A-type Stars, 
131 
Classification of Galaxies, 129 
Polarization of Galactic Radio Noise, 131 
Radio Source 3C-48, 131 
Astronomers Discuss Project West Ford, 25 
Astronomers Meet at Nantucket, 70 
Astronomical Notes from Berkeley (see also 
under Titles, International Astronomi- 
cal Union meeting of August, 1961) — 
Evidence for Intergalactic Absorption, 205 
Site Testing, 204 
Solar Convection Cells, 204 
Spectra of AE Aquarii, 255 
Standard Terminology for Meteoric As- 
* tronomy, 254 
U Geminorum Variable Stars, 204 
Astronomy in 1900, Otto Struve, 64 


Astronomy in Venezuela, Stuart J. Inglis, 
251 

Comet Wilson 1961d, 124; correction, 235 

Compact Planetary Groupings, Jean Meeus, 
320 

Construction of a Filar Micrometer, 
Charles E. Worley, 140 

Convention at Detroit, Norman C. Dalke, 
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337: Astronomical League, 27, 84, 136, 
270: Massachusetts South Shore, 84; 
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M10, M12, M14, 97; M16, 152; M30, 
214: M72, 154: M80, 35: NGC 6144, 
35: NGC 6366, NGC 6517, NGC 6535, 
NGC 6539, 97: NGC 6541, 35; NGC 
7006, NGC 7492, 214; open Pleiades, 
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248; M83, 345; NGC 584, 
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only under the heading Departments and Features. 
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Messier objects: fall, 152: 

355: M10, M12, M14, 97; 
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4: M80, 35: M83, 345 
California fireball, 72; from Bootes, 

215, 282; photography, 


320; mapping, 126 
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winter, 345; M4, 
M16, M17, 
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l 
] 
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94; Perseids, 
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Micrometeorites: 126 

Milky Way: 86; photography, 14 

Moon: 320; and Saturn, 94; crater shapes, 
10; features —- Hesiodus, 217. Lassell, 
33; planetary configurations, 283, 320; 
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tary 


see also Eclipses 

diffuse Horsehead, M17, M51, 
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Pro- 

110, 


Caracas, 251; Haute 
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146, 269, 336 

Aldebaran, 54, 114, 174, 302, 
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Opera: Aniara, 126 
Optics: Foucault light 170; inter- 
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Personal notes: G. A. Davis, Jr., 9; 
Merrill, 127; Anne S. Young, 314 
149, 347; comet, 
Milky Way, 14 


source, 
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331; meteor, 142; 
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251; Philadelphia, Pa., 196; Rio de 
Janeiro, 147 

Planets: close groupings, 320; Mars-Uranus 
conjunction, 93; Moon, Venus, and 
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Professional astronomers: meetings 
70; IAU, 185, 189, 258, 315 

Radio astronomy: galactic studies, 131, 
260; sources <ygnus A, 21; Milky 
Way, 86; 3C-48, 131 

Radio telescopes: Harvard, 126; Puerto Rico, 
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- AAS, 


Saturn: 138, 256, 320: and Moon, 94; rings 
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Site testing: 204 

Solar museum in Ecuador: 192 

Solar system: origin, 267 

Spectrum: AE Aquarii, 255 

Stars: radial velocities, 132 

Sun: 320; convection cells, 204; corona, 

330; flares, 268, 330; magnetism, 3; 

radio Ursigrams, 12; spots, 3; see also 
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Supernova: S Andromedae, 69 
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Telescopes: Dall-Kirkham, 47; inventor, 
257; Maksutov, 52, 359; oblique reflec- 
tor, 232 
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dae, 69: SW Andromedae, 302; AE 
Aquarii, 255; OO Aquilae, 114, 235; 
RZ Cassiopeiae, 95; V_ Cassiopeiae, 
366; RT Cygni, 174; U Geminorum, 
204; SZ Herculis, 32; UV Leonis, 346; 
Delta Librae, 213; X Ophiuchi, 54; 
T Tauri type, 197; U Vulpeculae, 238; 
HBV 242, 328 
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1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH PARABOLIC MIRROR 
made of PYREX-brand glass, accurate to better than 1 wave, zircon-quartz 
coated, and guaranteed to reach the theoretical limits of resolution and 
definition. Teamed with elliptical diagonal, mounted in 4-vane adjustable 
spider. 

2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting clutch that 
engages and disengages automatically as you seek different objects. Will 
not interfere when manual operation is desired. Entire drive housed in 
trim aluminum case. Plugs inte ordinary household socket. 

3. CHOICE OF ANY 3 EYEPIECES from the following: 7OX-18-mm. Achro- 
matic Ramsden; 100X-12.7-mm. Achromatic Ramsden; 140X-9-mm. Achro- 
matic Ramsden; 210X-6-mm. Orthoscopic; 320X-4-mm. Orthoscopic. All are 
precision-threaded, give sharp images to extreme edges. 

4. SOLID NEW EQUATORIAL MOUNT, extra-reinforced design to provide 
pillarlike stability. No annoying side play or wobble. Adjusts easily to 
any latitude. 

5. SETTING CIRCLES for both right ascension and declination. 
engraved and finished in fine aluminum. 

6. 6x30 FINDERSCOPE, ACHROMATIC, COATED, with accurate crosshairs 
and fine focus. Durable cast-aluminum bracket with 6 adjusting screws 
allows positive collimation. 

7. ROTATING TUBE FOR MAXIMUM VERSATILITY AND VIEWING COMFORT. 
Solid-cast chrome-finished rings are generous 1°’ wide with felt lining. 
Newly designed construction, with over-sized knurled adjusting knobs, 
affords maximum rigidity and allows for quick disassembly and portability, 
with or without tube. 

8. STRIKINGLY HANDSOME WHITE 50” BAKELITE TUBE with porcelainized 
Duralite finish, durable yet light. Walls are ge” thick, completely insulated 
and anti-reflective blackened inside. 

9. BRASS RACK-AND-PINION EYEPIECE HOLDER has precision-cut rack and 
gear for easier, smoother, more positive focusing. Takes standard 11%‘ G., F2 
oculars, negative or positive. 

10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easily removable 
legs. Provides sure, steady support, plus lightweight portability. | 





““T never dreamed such a bril- 
liant, clear image could be 
had with a telescope costing 
under $200. It is one of these 
rare bargains that you find 
only once or twice in a life- 
time. 





Handsomely 





B.S. — New Jersey 










| scope. 






































(J | prefer your easy terms! 


ENGINEERED FOR THE LAST WORD IN BREATHTAKING PERFORMANCE . . . PRICED 
FOR FIRST CHOICE IN VALUE... FULLY EQUIPPED WITH MANY EXTRA FEATURES! 
Including ...@ ELECTRIC DRIVE (Patented) 
@ SETTING CIRCLES @ ROTATING TUBE 


A Complete Instrument, No Costly Accessories Needed! 


Model RV-6 Complete 


with Dyn-O-Matic Electric Drive 
and All Features Described Below 


) 








194" 


f.0.b. Hartford, Conn. 

Shipping Wt. 55 Ibs. 

Express Charges Collect 

No Packing or Crating 
Charges 


Ke, 


ENJOY IT NOW FOR 
ONLY $74.95 DOWN 


No need to put off the thrills 
of owning this magnificent in- 
strument! Send your check or 
money order today for only 
$74.95 as full down payment... 
pay balance plus small carrying 
charge in your choice of 6, 12, 
or even 24 monthly payments. 
Same unconditional guarantee 
applies, of course. 
today by sending your check or 
money order with coupon below. 


& i. = > 


Or order 


Sound too good to be true? 
Then read what these delighted 
DYNASCOPE owners have to say: 


“A friend of mine has a 6- 
inch telescope without electric 
drive, for which he paid over 
$300. He agrees that my 
new DYNASCOPE not only 
outperforms it, but is a much 
better-looking and better-built 
instrument."’ J.L. — New York 


Criterion Manufacturing Co. 
Dept. STR-29, 331 Church St., Hartford 1, Conn. 


, 24__ months (check choice). 
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“Congratulations on the ex- 
cellence of your workmanship. 
The optics are truly amazing. 
I never expected such won- 
derful performance.”’ 

L.H.N. — Massachusetts 


[-] Please send me, under your unconditional guarantee, the RV-6 6” Dyna- 

Full payment of $194.95 is enclosed. | 
Enclosed is $74.95 as down payment with 

understanding that | will pay balance (plus small carrying charge) over | 


| [-] Send FREE ILLUSTRATED LITERATURE describing the RV-6 6’ Dynascope 
and all the telescopes in the Dynascope line. 


PIII: vsccccccinssnininrtessudiinceylsntsaninuaiteatyinkacaieaemnstapetaale dais ubiaalnaivias eaimiaanpmaaaaaae 

CRITERION MANUFACTURING CO. | wu. ee | 
331 Church St., Hartford 1, Conn. “ . 

paaiicilidemed hind liks tiated Saaeeseibiien DR inca coscckessceecessccensanteoeecans ssl acta tmeniaten Wyss. oias ccsneseavereaenes | 














































Impossible ? 


K37 Camera, with 12°’-f.1. £/2.5 Kodak Aero-Ektar 
ited with ASA voll-film magazine) shut 
25, 1/5 In fiberglass 


$95.00 


Lens 
r sp 100 secona 
yle carrying Ca Less magazine 
Image-Motion-Compensation Back - 
) camera, such as K3, K17, K19 2: 
vienting this back and setting 

ctly, the motion of a moving object 
and long 
he camera stationary 

i 15 to 15 inches per 
This back is an unusual 
t th vernment almost 


$95.00 
. $45.00 


LA-12 
be compensated for, 


L g 


ASA Roll-Film Back 


AN/N6 Gun Camera with {/3.5 35-mm.-f.1 
Neu $14.00 


+.) ben 


K25 Aerial Camera 


125, 1/250, 1/500 


peed 
’ strip film 
has integral magazine. As illustrated r remote op 
eration . $44.00 

With handles and view finder for eith 
hand-held operation 


er remote or 


$49.00 


6. SPECIAL. Cooke, Troughton and Simms Co. 
Spotting Instrument (lL). §. Army M-2) — bin- 
ocular type, with horizontal and vertical angle 
cales reading to better than 
May be used as a theodolite 
light, and instrument cover 


ne minute Of arc. 
With tripod, 
$125.00 





Many unlisted optical, electronic electro- 


mechanical item Showroom open 9 a.m. 
to 6 p.m., Monday through Friday; 11 a.m 
3:30 p.m., Saturday {ll pric 

Cambridge, Ma 

Christmas special: We are distributors 
of Swift Instruments’ telescopes and 
binoculars, at our excellent, low prices. 
Write for free brochure 


THERMOELECTRIC DEVICES INC. 
SURPLUS DIVISION 


302 Massachusetts Ave., Cambridge 39, Mass 
Phone: UN 4-8644 or BE 2-7426 





OBSERVER’S PAGE 


Universal time (UT) is used unless otherwise noted. 


OBSERVING VENUS NEAR INFERIOR CONJUNCTION 


AST APRIL, as Venus was passing in- 

ferior conjunction, I decided to see 
how close to the sun the planet could be 
observed. The severe hazard to vision of 
accidentally sighting the sun with my 
6-inch reflector ruled out simply scanning 
the sky in search of the planet. How then 
could I locate Venus without setting cir- 
cles? 

The solution proved to be simple and 
accurate, allowing me to observe within 
a few degrees of the sun with no danger. 
As shown in the ‘picture, two brackets 
were attached to the outside of the tele- 
scope tube near its ends. Screens made 
of white cardboard were clipped to the 
brackets with paper clamps and placed 
so that one screen shaded the other when 
the telescope was aimed toward the sun. 
A small hole, about 3/16 inch, in the front 
screen cast a spot of light onto the rear 
cardboard, which was then used as a 
plotting board. When the place of the 
sun was marked, the relation between the 
field of view and the sun’s location could 
be seen at a glance. 

\fter marking the sun’s position on the 
plotting board, the telescope was moved 
until the spot of light shifted a distance 
corresponding to the difference in po- 
sition between the sun and Venus. This 
process brought the planet into the field 
of a low-power eyepiece and obviated any 
sweeping so close to the sun. 

To determine the distance on the plot- 
ting board corresponding to the differ- 
ences in right ascension and declination, 
several steps were necessary. First, the 
co-ordinates of the two objects for the 
date of observation were found in the 
American Ephemeris and Nautical Alma- 
nac. Since my low-power eyepiece covers 
a field of about 1} degrees, I found that it 
was not necessary to interpolate for the 
time of observation, so I simply used the 
ephemeris positions given for zero hours. 

The difference in right ascension of the 
sun and Venus, in time units, was con- 
verted to degrees by means of the table 
in the back of the ephemeris. An accurate 
conversion requires a further step — 
multiplication by the cosine of the decli- 
nation — but because the sun is always 
less than 24 degrees from, the equator, 
the cosine is between 0.9 and one, and I 
decided to neglect this step, too. 

To find the distance on the plotting 
board that represents the difference in 
right ascension or declination, the tan- 
gent of the angular difference is multi- 
plied by the distance between the screens. 

With the telescope pointed directly at 
the sun, the position of the bright spot 
was marked and labeled Sun. The tele- 
scope was then moved in right ascension, 
care being taken not to change the decli- 
nation setting. The resulting motion of 
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the light spot on the plotting board de- 
fined the direction along which the right 
ascension difference was measured. From 
the end point of this plot, the declination 
difference was laid out at right angles. 
The end point of the perpendicular was 
marked Venus, and when the telescope 
was set so that the spot of light fell there, 
the planet was in the field of view. The 
direction in which to measure along the 
two lines depends upon whether the 
planet is east or west, north or south of 
the sun. 

Using this system, I was able to observe 
Venus on four consecutive days starting 
April 7th, followed by a single observa- 
tion on the 15th. Each session began 
about noon and continued for one to 
four hours. At closest approach, on the 
9th, Venus was only about eight degrees 
from the sun, Seeing the planet was not 
difficult under these conditions, and I 
believe this technique could be used to 
within five degrees of the sun. Venus ap- 
peared as a very narrow crescent convex 
toward the sun. A magnification of 40 
was used for initial location, followed by 
80x once the planet was centered in the 
field. 

My observations were made with an 
equatorially mounted telescope, but the 
method can be used with an altazimuth. 


The Venus-locating screens attached 
to the author’s 6-inch reflector, which 
has a driving motor at the south end 
of the polar axis. Photograph by James 
Green, Redwood City, California. 











In the latter case, the direction of right 
ascension is found by letting the spot of 
sunlight trail across the plotting board, 
while the telescope is stationary. With 
portable equatorials, this procedure saves 
aligning the mounting. 

It is well to use extreme caution when 
observing so close to the sun. Never 
under any circumstances put the eye to 
the eyepiece when there is any chance that 

MESSIER OBJECTS 
FOR WINTER VIEWING 


HE final installment of the list of 
Messier nebulae and clusters compiled 
by the Messier Club of the Royal Astro- 
nomical Society of Canada’s Ottawa Cen- 
tre is given here. Objects on view during 
the other seasons were tabulated in the 
April, June, and September, 1961, issues 
on pages 219, 344, and 152, respectively. 
Two well-known open clusters among 
those listed for winter are the Pleiades, 
M45, and Praesepe, M44 — old friends to 
many an amateur observer. Some of the 
most Spectacular diffuse nebulae are found 
in the Orion region, crossing the meridian 
about midnight in December. M42 _ is 
the Great nebula and M43 is the north- 
east section of it. 

Although only a featureless glow when 
viewed in amateur telescopes, the Crab 
nebula, M1, becomes a complex of nebu- 
losity in photographs made with great re- 
flectors. It is the remnant of a supernova 
that exploded more than 900 years ago. 

Symbols used for type of object are: 
C, open cluster; D, diffuse nebula; G, 
globular cluster; P, planetary nebula. 
The co-ordinates are for 1950, and the 
magnitudes are approximate visual values. 


M Type R. A. Dec. Mag Size 
AURIGA 
38 C 5 25 +35 48 7 18 
36 C 5 33 +34 06 6 16 
$7. C 549 +32 32 6 24 
TAURUS 
45 C 345 +23 57 120 
1 P 532 +2159 10 6x4 
GEMINI 
35 C 606 +424 21 6 29 
CANCER 
44 C 8 37 +20 10 90 
67 C 8 49 +1200 7 18 
ORION 
os BD 533 —05 25 66 x 60 
48 D 5 33 —05 18 
78 D 5 44 +00 02 8 x 6 
MONOCEROS 
50 C 701 —08 16 6 16 
LEPUS 
79 G 522 —24 34 8 8 
CANIS MAJOR 
41 C 645 —20 41 6 32 
PUPPIS 
46 C 740 —1442 9 27 
93 C 743 —23 45 6 18 
LT. COL. J. A. STAIRS 


23 Dunvegan Rd. 
Ottawa 2, 


Ont., Canada 








the sun is in the field, for even the short- 
est look means damage that is instantane- 
ous and perhaps permanent. My 6-inch 
will set fire to newspaper at the exit pupil 
of my 1}-inch Erfle eyepiece in less than 
20 seconds. If scanning is necessary, always 
move away from the position of the sun. 
WILLIAM J. FIES, JR. 

2795 Ohio Ave. 

Redwood City, Calif. 


SUNSPOT NUMBERS 

Ihe following American sunspot num- 
bers for September have been derived by 
Dr. Sarah J. Hill, Whitin Observatory, 
Wellesley College, from AAVSO Solar 
Division observations. 

September 1, 36; 2, 41; 3, 41; 4, 40; 5, 
35; 6, 32; 7, 31; 8, 26; 9, 41; 10, 40; 11, 43; 
12, 44; 13, 67; 14, 105; 15, 105; 16, 95; 17, 
62; 18, 48; 19, 50; 20, 43; 21, 39; 22, 34; 


iy 


23, 39; 24, 57; 25, 60; 26, 64; 27, 65; 28, 
65; 29, 50; 30, 44. Mean for September, 
51.4. 


Below are provisional mean _ relative 
sunspot numbers for October by Dr. 
M. Waldmeier, director of Zurich Ob- 
servatory, from observations there and at 
its stations in Locarno and Arosa. 

October 1, 45; 2, 47; 3, 53; 4, 50; 5, 46; 
6, 42; 7, 40; 8, 46; 9, 47; 10, 53; 11, 58; 12, 
76; 13, 47; 14, 44; 15, 53; 16, 46; 17, 39; 18, 
39; 19, 46; 20, 38; 21, 47; 22, 33; 23, 16; 24, 
17; 25, 7; 26, 18; 27, 6; 28; 7; 29,9; 3B, 9; 
31, 8. Mean for October, 36.4. 











Completely 
Assembled 


fully controlled conditions. 


servatory, Hutchinson, Kansas. 


P.O. BOX 885 
143-47 WESLEY AVE. 
JACKSON, MISSISSIPPI 
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Observa-Domes 


Our latest Observa-Dome Model #12.202-SA 
is being shipped to Senior High School Ob- 











Don’t fail to investigate 
the new Magnusson ae 
mountings, and clock drives. 


IMAGINE THESE FEATURES 
ON LOW-PRICED REFLECTORS 


% Mountings made with 114” shafts. 
* Cast-aluminum holding straps machined to per 


mit easy tube rotation. 


% Clock drives with two slow motions, one for 
scanning the sky and another for photographic 


work. 


% Drives with hardened and ground worm threads 
that you would expect to find only in instruments 


costing twice as much. 


% Drives with large motors that will accommo 


date telescopes up to 12} 
All of these extras 


are made 


a 6 


possible without 


increasing the prices because of our new tools 


and production methods. 
ALSO AVAILABLE: 
1244”, 


grinding without sticking. 
spherometer for measuring depth of curve. 
screw can be used on a 


graduated knob with 
Foucault tester. 


Mirror 
with the new channeled glass lap for fast 


Each 


kits 


from 6” to 


kit contains a 
The 


Write for prices — parts sold separately. 


SETTING 
CIRCLES 


Made of choice alu- 
minum or brass, ma- 
chined and polished 
all over. Hour cir- 
cles machine-scribed 
with hour, half-hour, * 
and five-minute marks. 
in degrees 0-90-0-90. 
\y” dies. 
with setscrews. 


set of two 
set of two 


5” circles, 
6” circles, 
8” circles, 


set of two . 





Declination 


Holes reamed standard sizes. 
State hole sizes. 


circles scribed 


Numbers stamped with 
Fastened 

Aluminum Brass 
$15.00 $19.50 
$17.00 $22.10 
$24.00 $31.20 


O. MAGNUSSON 


14570 West 52nd Ave., 


Arvada, Colo 
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exceptional quality at practical prices. 


ig 


Our modern jig techniques and excellent facilities for forming 
and welding aluminum are superior to those usually available in 
the field. Therefore, all assembly is done at our works under care- 
This insures rugged construction of 
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Deep-Sky Observers 


An extremely 
fine, imported 
Zuiho _ binocular 
with a wide field 
of view 102°! 


$35.00 
Tax Paid 


Complete with beautiful case. Delivered 
anywhere in the Continental United 


States 


AMERICAN TYPE WIDI 
7 x 35 Central Focus 


SPECIFICATIONS 
Magnification, 7x. Objective 
Eyepiece aperture, 24 mm 
Field of view at 1,000 yds 
view angle, 10.5°. Height 
195 mm. Net weight, 950 
pigskin case, 400 grams 


We have sold hundreds of 
pairs of these 
with the 


ANGLE 


aperture, 35 mm. 
Exit pupil, 5 mm 
551 ft. Field-of- 
Breadth, 
Weight of 


128 mm 


grams 


binoculars 
utmost satisfac 
ion. They are uncondi 
ionally guaranteed. If not 
them and 
your money will be imme 
diately refunded. 


pleased, return 


Established 1936 vl 


ADIRONDACK 

RADIO SUPPLY 

185-191 West Main St. 
P.O. Box 88, Amsterdam, N. Y. 
Ward J. Hinkle, W2FEU Owner 








RILLES IN PALUS EPIDEMIARUM 


LTHOUGH lunar rilles mainly fol- 

low the edges of larger maria, in 
smaller ones they can occur centrally. One 
of the moon’s most densely packed rille 
areas is Palus Epidemiarum, a small dark 
plain close to the southeast corner of 
Mare Nubium. The most prominent ob- 
ject on this plain is Ramsden, a crater 
26 kilometers in diameter. 

On December 28, 1960, I observed 
Palus Epidemiarum with an 18-inch re- 
fractor at 520x, and made the accompany- 
ing sketch, on which the rilles are over- 
emphasized. South is up, west to left. 

These long furrows form a highly com- 
plex system with many intersections. Just 
west of Ramsden are several foci with no 
conspicuous craters at the points of inter- 
section. The hillock southeast of Rams- 
den has rilles emanating from it. Other 
examples of such rille foci are scattered 
over the moon's surface; for example, 
rilles run outward from the large craters 
Sabine and Ritter (SKY AND TELESCOPE, 
November, 1960, page 286). 

Many of the rilles had interior shadows, 
and several landslips or short central 
ridges were noted. A prominent central 
ridge was seen in the wide rille extending 
north from Ramsden. In addition, I saw 
a row of craterlets along a rille near Cam- 
panus, which is the large crater bisected 
by the lower edge of the sketch. The fur- 
row coming in from the left edge is the 





Announcing NEW features in the 
STAR-LINER EQUATORIAL MOUNT: 


1. Designed for stability and beauty. Cast 
aluminum, carries 6” to 12.5” telescopes. 
Polar adjustments are made precisely 
with a fine-aligning device. 

Entire mounting swings through 360 
for quick alignment on the local meridian. 
Satellite tracking is made simple 
Tube rotates fully within cradle. 6” to 
12.5” cradles are interchangeable, permit- 
ting use of same mounting with different 
tube units. 
Steel shafts, 1.750” diameter, ride on brass 
oil-lite bushings (never need oiling). 
Compare these features with other mountings on 
the market today. Two years in development, this 
Equatorial Mounting is unexcelled in performance. 


Newly Designed Mirror Cells — 
The ADJUST-A-CELL 


This cell has the following advantages over all 
others: It is completely adjustable to the exact 
diameter of the tube; mirror and cell together can 
be moved 114” forward or backward in tube; and 
there are fine-collimation aligning screws and lock- 
ing bolts for mirror tilt. (Patent applied for.) 

Price Special Orders for 


16” with 9-point 
flotation .... 

20” with 12-point 
flotation ......$142.00 


only, now through Dec. 15th. All high 
quality Star-Liner telescopes 10% off. | 
Please order early. Write for free catalog. 
STAR-LINER Company 
887 Sherbourne Drive Inkster, Michigan 
Phone LO 3-8429 





STAR-LINER COMPANY 


Manufacturer of Reflector Telescopes to 20” — 15 Years Experience 


pers ome 


COMPLETE STAR-LINER TELESCOPES 
Standard De Luxe 
$185.00 $ 229.50 
$328.50 $ 450.00 
$425.00 $ 595.00 
10” / $536.00 $ 765.00 
12%" “ = f/6.5 $885.00 $1195.00 
16” (Special orders from $4,250.00 to $7,900.00) 


Finest optics throughout. All mirrors and 
diagonals figured to Y% wave or better. 
MANUFACTURED IN U.S. A. SKY TESTED 
AND UNCONDITIONALLY GUARANTEED 


6’ Student Model 

6” with Star-Liner Mount f 
8” - cl a ses 
” we 8 
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Brian Warner’s drawing of rilles in the 
moon’s Palus Epidemiarum area. 


easternmost extension of the great Hesio- 
dus rille; as I could detect no interior 
shadow, it must be very shallow indeed. 
Two summit pits were found on moun- 
tain masses, one north and one west of 
Ramsden. These are delicate features, to 
be seen only in large telescopes. The 
small crater lying on a rille near the cen- 
ter of the sketch is Marth. It has a com- 
plete concentric inner ring, whose eastern 
part was well seen. Marth also seems to 
be a rille focus. 
BRIAN WARNER 
University of London Observatory 
Mill Hill Park 
London N.W. 7, England 


UV LEONIS 

On page 182 of Sky ANp TELEscope for 
March, 1961, a finder chart and other ob- 
serving information were given for the 
eclipsing variable star UV Leonis. Hector 
Ayala, of Ciudad Juarez, Mexico, has re- 
ported brightness estimates of this vari- 
able from April to June, 1961, from which 
nine times of minimum have been de- 
duced, by means of the tracing-paper 
method described in the February, 1957, 
issue, page 190. 

Listed here are the observed times of 
minimum, in the form of heliocentric 
Julian dates: 

2,437,401.676 
2,437 ,406.768 
2,437,407.675 
2,437,410.666 
2,437,416.675 
Mr. Ayala made an average of 10 esti- 
mates during each minimum, the actual 
numbers ranging from seven to 14. 

The observed times can be compared 
with predictions from the formula for UV 
Leonis that is given in the 1958 Moscow 
General Catalogue of Variable Stars. On 
the average, the observed minima occurred 
0.019 day earlier than predicted, the mean 
error of this difference being -+-0.003 day. 


2,437,427.757 
2,437,428.668 
2,437,440.665 
2,437,467.659 





OCCULTATION OF ALDEBARAN 
AVING TRIED astrophotography for 
about a year, I decided to observe 
the September occultation of Aldebaran. 
It is a challenge to capture the moon’s 
limb and terminator, as well as the star, 
clearly on filni. 

I used my homemade 6-inch {/8 reflec- 
tor, driven at about the sidereal rate for 
these pictures, which are part of a se- 
quence of nine photographs. A 30-mm. 
eyepiece was used to project the moon’s 
image to 2} inches in diameter. All ex- 
posures were } second, on Super Panchro- 
Press 34-by-4}-inch sheet film. For better 
rendition in the enlargements, I used 
darkroom dodging techniques. 

All times given are approximate, as I 
have no receiver for radio time signals. 

ROBERT C. PRICE 
5315 Charlottesville Rd. 
Springfield, Va. 


The Ist-magnitude star Aldebaran is seen near the left margin of this picture, 

just after its emergence from behind the 19-day-old moon’s dark limb. Seeing 

had improved considerably for the pictures Mr. Price took after emersion, this 
one at about 3:12 a.m. EDT, September 29th. 





Read This Advertisement 


Here is a combination of a Barlow and a particular ocular which gives outstanding results. 
It consists of our new Barlow and our 16.3-mm. (%” focal length) Erfle eyepiece. While the 
Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing 
degree. All images are sharp —~ hard to the very edge of the field. 

The Barlow gives magnification up to slightly over three times that of the ocular alone. 
It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 

The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief. The 
combination gives an equivalent focal length of slightly under 6 millimeters. Many users state it 
is far superior to _ shorter focal length ocular of equivalent magnification. 

The Barlow sells for $16.50 postpaid, and the Erfle for $15.30 postpaid. Both are guaran 
teed to perform as stated above or money refunded. 


ORTHOSCOPIC OCULARS—All hard coated, standard 11'/4-inch outside diameter. 
$15.60 TO as iccccsccccccee $16.80 4-mm. .............000. $17.70 
16.3-mm. (Erfle) .... $15.30 7-mm. $17.70 Barlow 3x ........ . $16.50 


p Warranted to equal or surpass any oculars obtainable 
e escopics anywhere or money’ retunded. 
Finished mirrors, mirror kits, spiders, elliptical flats, 


6565 Romaine Street focusing devices, aluminizing. 
Los Angeles 38, Calif. Send for catalogue. 














Six- Inch CANOPUS 


Here’s the telescope that guarantees you finest quality 
and most advanced design at lowest cost! It’s a 
new ANRA six-inch f/10 reflector — delivered ready 
to use, or in easily assembled parts. 


*Six-inch_ f/10 paraboloidal mirror, 20-mm. Kellner 
ocular, Barlow lens, and ANRA Image Amplifier (all 


oaching Aldebaran on achromatic) provide 80x, 160x, and 320x, showing 
The moon as oe id i fine planetary detail. Performance to Dawes’ limit 


September 29th, photographed by guaranteed. 

Robert C. Price at (top to bottom) ae ae — ae, stand, fully | rotating 
1:52, 1:56, 1:58, and 1:59 a.m. East- | ~ Pes ack-and-pinion focusing, 6x 30 cross 
ern daylight time. The star’s image, | *Clock drive and setting circles available at low cost. 
centered in each case, was distorted by Easily assembled parts, unpainted, $149.50 
poor seeing conditions. Another oc- Assembled, painted, 169.50 
cultation of Aldebaran will occur this Send for ANRA’s free comprehensive optical catalog. 


December 20th for observers in the ANRA MANUFACTURING ENGINEERS 


, » Ini States d west- 
northwestern United States and west P. 0. Box 216-S Northridge, Calif. Dickens 9-2161 
ern Canada. 
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DEEP-SKY WONDERS 

N LATE FALL and early winter skies, 
* ° when the Great Square of Pegasus has 

itz piaminiead crossed the meridian, the amateur ob- 
server must hunt for this month’s quarry. 
Io the naked eye, Cetus is an especially 
barren region. Most sky-gazers can pick 
out little more than the whale’s polygonal 
head or glance at the spot where Mira 
ranges from 10th to 2nd magnitude. 

Although the stellar background is thin 
in a telescope, galaxies abound and the 
deep-sky observer may find an occasional 
planetary nebula. Some are plotted in 
Norton’s Star Atlas, but many more are to 
be found in the Skalnate Pleso atlas. 

About 6° north of Beta Ceti is NGC 246, 


The latest new 


PLANETARIUMS 


have been installed at 


Delta College 
Saginaw, Michigan 
Mason Consolidated Schools 
Erie, Michigan 


University of Wisconsin 
Menasha, Wisconsin 


* 


Spitz Laboratories 
YORKLYN, DELAWARE 
Phone: CEdar 9-5212 























THE 6” SURVEYOR REFRACTOR 


Now available for astronomical societies, schools, colleges, advanced 
amateurs — a superior observatory-sized refracting telescope at a 
remarkably lower price. 


VERNONscope’s portable 6” f/10 SURVEYOR Refractor with mas- 
sive PAR Mount, 54-mm. finder, three orthoscopic oculars, star 
diagonal $695 


100% American made Terms available 


VERNONscope & Co. 
Candor, New York 


























he universe is yours to explore with these beautifully 


engineered astronomical refractors. No mirror con- 
densation, distortion or shimmer to worry about. Power 
and brilliance enough to bring in up to 10,000 moon craters, 
distant galaxies, Saturn’s rings, etc: Fully counterbalanced 
equatorial mounts enable you to follow ‘moving objects 
easily. Complete with sun filters, wood-metal tripods, stor- 
age cabinets, detailed instruction manual. 


Model 831—79 mm., 167x, $290.00 
Model 839-60 mm., 135x, $148.00 
Model 838—50 mm., 116x, $116.50 


SWIFT INSTRUMENTS, INC. 
Dept. S-12 
952 Dorchester Ave., Boston 25, Mass. 
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at right ascension 0° 44™.6, declination 
—12° 09 (1950 co-ordinates). Measuring 
4’ by 3’.5, this planetary is about the size 
of the Owl nebula, and has a low surface 
brightness. The Atlas Coeli Catalogue 
lists its magnitude as 8.5, but this is mis- 
leading, and I suspect that few amateurs 
have seen NGC 246. 

With rather indifferent Connecticut 
skies I was just able to detect it in a 6- 
inch refractor, although I knew exactly 
what to look for. There are several stars 
scattered in front of it, and one must ig- 
nore them. Lack of any central conden- 
sation makes this object still more difficult. 
But it was quite plainly visible through 
the 20-inch refractor at Van Vleck Ob- 
servatory here in Middletown. I would 
welcome post cards describing other ama- 
teurs’ observations of NGC 246. 

Farther east, at 1" 28".8, —7° 07’, lies 
the well-known galaxy NGC 584. Labeled 
100' in Norton’s, it has a visual magnitude 
of 11. It is 2’ by 17.2 and makes a small 
but pretty spindle in the dim skies of 
Cetus. In his Cycle of Celestial Objects, 
\dmiral Smyth mentions that in the same 
field there is a “neat double star, the com- 
ponents of which are of the 9th and 11th 
magnitudes.” , 

The Skalnate Pleso atlas shows a line 
of three galaxies east and south of NGC 
584. In order of increasing right ascension 
they are NGC 596, 615, and 636. The first, 
an elliptical, is the smallest, only 07.6 by 
(’.5, with a visual magnitude of 11}. 
NGC 615 is the largest of the trio, 2’.7 
by 0.8, and is an Sc spiral with about the 
same brightness as NGC 596. The last is 
another, somewhat fainter elliptical, 0.7 
in diameter. 

An easier object is NGC 779, 101’ in 
Norton's. It is a barred spiral located at 
I" 57".2, —6° 12’ and measuring 3’ bv 
0.5. The catalogued visual magnitude of 
11.3 may be too faint, as this galaxy is 
well seen in a 3-inch telescope. 

Some 8° south and slightly west is NGC 
720. This is a slightly smaller spiral than 
NGC 584, 1’.3 by 0’.7, but shows up well 
under powers of about 100. Its listed 
magnitude of 10} seems about right. 

WALTER SCOTT HOUSTON 
36 Lawn Ave. 
Middletown, Conn. 





OPTICS 


OUR LENSES ARE UNEQUALED 


So say the many purchasers at universities, laboratories, and 
government institutions. Prices and quality defy comparison. 


ASTRONOMICAL OBJECTIVES 


eee Air-Spaced eee 


Specifically designed for those who demand an objective lens for genuine astronomical observation. 


WHY BUY FROM US? 


On the premise that the objective lens is the heart of the 


telescope, 
one that will perform to exacting specifications. 
ask, ‘‘Why a refractor over a reflector telescope?”’ 


to maintain over the years. 


parts that are subject to wear or loosening, while the re- 
easy to store or carry, 
When exploring the possibility 


fractor is generally more compact, 
and needs little attention. 


any prospective builder would certainly expect 
Some may 
In the 
first place, a refractor is much easier to build and cheaper 
A reflector contains many small 


AAAS NN 
Ae 
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of building an astronomical refractor telescope, the question 


is, “‘Which objective lens is best?’’ 


The answer is simple, 


and attested to by thousands of satisfied people in the 


““A Jaegers Astronomical Objective’’ 
Examine these pertinent facts: 


know. 
answer. 


Each lens is thoroughly tested and guaranteed to resolve to Dawes 
zonal spherical aberration and the chromatic variation of spherical aberration are negligible. 
eliminating any 


over or into our standard aluminum tubing, 
fied. 


aluminum cell. 


31%4"’ APERTURE f/15 — 


4" APERTURE f/15 - 
6” APERTURE f/10 - 


6” APERTURE f/15 


“BIG” ACHROMATIC TELESCOPE OBJECTIVES 


is the only 


If not, take advantage of our money-back guarantee. 
Our reputation for high-quality lenses has established us as the most reliable source in the industry. 


1860 1473 1471 


All are corrected for both the C and F lines (secondary chromatic aberration). The 
The cells are machined to close tolerances so that they fit directly 
we are certain that you will be satis 


limit. 


Test a lens, or have any qualified person test it; 


mounting problems. 
American-made astronomical objective, 


We offer the lowest-priced, hand-corrected, precision, mounted in an 


ON 4 SURFACES 


and Not Coated 
and Coated 
Mounted and Not Coated 
Mounted and Coated 
Unmounted and Coated 
Mounted and Coated 
Unmounted and Coated 
Mounted and Coated 


HARD COATED 
ae” FL {Cat Ne: Start 


. Cat. No. $1472 
62" F. L {eat No. $1473 


60” F. L. {ear No. $1861 


Mounted 
Mounted 


. pd. 
Cat. No. $1860 175.00 ppd. 
 & fear: No. $1863 


“ Cat. No. $1862 


175.00 ppd. 


Astronomical Kits 


We have the largest selection of diameters and focal lengths in the United States available for immediate de 


livery. 
optical glass. 


Perfect magnesium-fluoride coated and cemented astronomical lenses made of finest crown 
Not mounted. Each lens is guaranteed to resolve to the theoretical limit. 


and flint 


@ ALUMINUM TUBING and CELLS are in stock. @ 


Cat. Diam. 


Cat. 
No. 


No. 
$1476... 
StU... 
SUiie.... 
$-958... 
$1145... 
S$-952... 
$1431... 
$1432... 





FOR TELESCOPES UP TO 4” 


aluminum and finished in black. 
The tripod is war surplus, one of the sturdiest of its 
size ever built. Made of prime oak with bronze 
fittings, 3 adjustable locking legs with steel shods. 
Extended 50”, closed 36”. Shipping weight is 13 Ibs. 
Cat. No. $2128 EQUATORIAL MOUNT $17.50 ppd. 
Cat. No. $2131 TRIPOD 


SAVE MONEY! 


Cat. No. $2083 Combination EQUATORIAL MOUNT 
and TRIPOD f.o.b. Lynbrook, N. Y., $27.50 


Constructed of cast 


. 242" 
4 ”“ 


F.L. 


7 


Cat. 
No. 
Se seus au $~957 Pe 

A Pee $1355 34/2" 

19/2" $1460... 

$1159". 42” 

$1225... 434" Me sees 

Pn «cus a $1474*. of 1/16”. .2434” 

ar. aces ' $1475. ..5-1/16". .2434" 

34/2" *Not coated. 


F.L. Diam. 


3%" 40” 
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8833888 


@ FREE OFFER: Now you can save many tedious hours 
of grinding time. Tools and mirror blanks No. $2053 
and No. $2054 have a generated f/8 curve. Take ad- 
vantage of this extra-special offer at no additional 
cost. For those who desire to grind a curve to their 
own specifications, the standard blanks are also offered 
without the generated curves. 


EACH KIT CONTAINS: Mirror blank, plate-glass tool, 
eyepiece lenses, first-surface diagonal mirror, assorted 
abrasives, tempered pitch, inspection magnifying lens. 


Cat. No. Mirror Diam. Thickness ppd. 
44" (f/8 curve) 4" $ 7.50 
44" (flat) %" 7.50 
6" = (f/8 curve) 11.95 
6” (flat) 
8” = (flat) 
10” (flat) 
oe (flat) 





Reflector Telescope Kits 


Excellent quality mirrors, polished, aluminized, sili- 
con-monoxide coated. Each kit contains mirror, 
diagonal, and lenses for eyepiece. No metal parts. 
Mounting instructions included. 

ppd. 


Cat. No. 
$ 9.95 


14.75 
26.25 


F.L. 
42” 
45" 
60” 


Astronomical Mirrors 


These mirrors are of the highest quality. Aluminized 
with silicon-monoxide protective coating. You will 
be more than pleased with their performance. 
Cat. No. Diam. F.L. 
$1429 3-3/16" 42" 
$1506 4%" 

$1507 e 

$2188 6" 


Mirror Mounts 


Cast aluminum, holds all of 
our mirrors with metal clips. 
Completely adjustable, assem- 
bled. 


Cat. No. $1634 3-3/16’’ Mount for 41/2” Tubing % 00 vee 
Cat. No. $1633 414’ Mount for 5” Tubing it = 
6. ppd. 


Cat. No. $1632 6” Mount for 7” Tubing 
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@ FREE CATALOG @ 
Millions of lenses, prisms, eyepieces, rack-and- 
pinion eyepiece mounts, cells, aluminum tubing, 
mirrors, binoculars, telescopes, parts, acces- 
sories, and so forth. Write today! 


ppd. 

$ 8.70 
13.50 
25.00 
49.50 
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We pay POSTAGE IN U. S. — C.0.D.’s you pay postage. 


Satisfaction guaranteed or money refunded in 30 days. 
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OPTICS NEWS: 


You can tell a great deal about Tinsley telescopes from these 
two uncommon optical systems. Currently in production, they 
are typical of Tinsley’s primary function, that of fabricating 
the unusual and difficult in precision optical surfaces. And, 
being geared to this type of operation has a profound effect 
on Tinsley’s more conventional products. Examine any 
Tinsley telescope carefully and you will see what we mean. 
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CORRECTOR PLATE C= >) 
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22” OPTICAL FLAT 


This Schmidt system is particularly unusual in that it is based on 
performance at fixed conjugates. The primary mirror is 16” in aperture 
and the spherical aberration it causes is corrected by the aspheric cor- 
rector plate. Surface accuracies are on the order of 1/10 wavelength. 


These two fused-silica optical assemblies were made for Space Tech- 
nology Laboratories Inc., to be used in the ‘‘Skyscraper’’ airborne 
instrumentation system. For weight-saving purposes, the larger 
assembly, whose major dimension is 32”, has an unusual shape. 
The smaller assembly is a ‘‘K’’ mirror whose component parts are 
joined solely by optical contact. It performs the same function as a 
dove prism but differs in that it uses reflection rather than refraction. 
This method permits greater efficiency over the full spectral range. 


For a folder describing Tinsley’s optical capabilities, write... 


TINSLEY LABORATORIES, INC., 2448 Sixth St., Berkeley, Calif. 
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STRUCTURE OF THE MOON’S 
SURFACE — 


Gilbert Fielder. Pergamon Press, 
York, 1961. 266 pages. $7.50. 


OR SOME YEARS, the list of the 10 

most wanted but still unwritten books 
in astronomy has included a compre- 
hensive treatise on the moon — an up- 
to-date summary of facts and interpreta- 
tions, on an advanced level. To be sure, 
there are many popular and semipopular 
works, some of them excellent, as well as 
Baedeker-type guidebooks for the amateur 
observer. But there has been no modern 
professional monograph. For detailed in- 
formation on, say, the moon’s physical 
libration or the surface dust layer, one 
has had to search through widely scattered 
periodicals. 

The need for a 
much more pressing in the last few years, 
as lunar studies have gained in popularity. 
It is increasingly difficult for professional 
and amateur astronomers to keep abreast 
of new developments, and for scientists 
beginning work on government moon 
projects to orient themselves. 

This lack has now been partly filled 
by Structure of the Moon’s Surface. Its 
author, Gilbert Fielder of the University 
of London Observatory, is a leading figure 
in the active modern British school of 


New 


synthesis has grown 








Now six times a year 


A bimonthly magazine 
on man’s greatest adventure! 


@ SPACEFLIGHT is now being published bi- | 
monthly — six times a year (January, 
March, May, July, September, and No- | 
vember). This popular yet authoritative | 
magazine on rockets, astronautics, and space- | 
travel astronomy is written especially for | 
the layman and is edited by members of 
the British Interplanetary Society. 


Leading authorities provide a comprehen. | 
sive coverage of all fields of science that | 
play an important part in this thrilling | 
adventure of mankind. Rocketry, artificial 
satellites, space medicine, atomic fuels, radar 
controls, exploration of the planets, are all | 
treated in nontechnical language. | 
SPACEFLIGHT is mailed directly to you dur- 
ing the month of issue from the printer in 
Great Britain. Subscription in North and | 
South America: $3.50, one year; $6.00, two | 
years. Single copy, 75 cents. (Please specify | 
the issue with which your subscription | 


should start. Back issues available.) 
| 


Sample copy sent on request. 


SKY PUBLISHING CORPORATION 
49 Bay State Rd., Cambridge 38, Mass. 
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selenographers. As an amateur who be- 
came a professional astronomer, he com- 
bines extensive observational experience 
with an understanding of the physics of 
the moon. 

The merits of Dr. Fielder’s book lie in 
its stress upon quantitative observations 
by modern methods and upon physical 
interpretations. The broad range of topics 
is specially welcome. There are extended 
chapters on the determination of moun- 
tain heights, and’on the shape of the 
moon. Photometric observations of the 
lunar surface and studies of the polariza- 
tion of moonlight are reviewed in detail. 
We are given a concise summary of the 
evidence on the amount of a_ possible 
lunar atmosphere. 

In the second half of this volume, Dr. 
Fielder considers the various types of sur- 
face features and their origins. Particular 
emphasis is placed on ray systems and the 
lunar grid pattern. The latter topic is 
one to which the author has contributed 
many important new ideas. The chapter 
on rilles documents the conclusion that 
they are subsidence features, not cracks in 
the moon’s crust. 

Although rich in facts, the presentation 
is straightforward and mostly nonmathe- 
matical. The extensive bibliographies that 
accompany each chapter are quite com- 
plete for the English-language literature, 
but omit many important German writ- 
ings. A notable omission from the dis- 
cussion of selenographic co-ordinates is 
J. Franz’s great catalogue of 1,366 posi- 
tions, published in 1913 under the title 
Die Randlandschaften des Mondes. De- 
spite its linguistic bias, Dr. Fielder’s check 
list of technical literature about the moon 
is a very helpful guide. ~~ 

In certain other respects, Structure of 
the Moon’s Surface could have been a 
better book. Parts of it are a choppy suc- 
cession of brief summaries of published 
papers, important and valueless ones 
mingled haphazardly together, with little 
critical comment or analysis. Generally 
speaking, the strongest sections are those 
dealing with lunar physics and_ specific 
types of lunar formations. There the 
author is on familiar ground, and _ his 
material is better organized and digested. 

The least satisfactory chapters are those 
describing librations and the figure of the 
moon. The former is weak and uninform- 
ative, the latter conveys several misunder- 
standings regarding the moon’s physical 
libration. 

A fairly large number of typographical 
errors occur. Such errors are especially 
easy to miss in numerical data, and hence 
numbers taken from this book should be 
checked against their original sources. 

Caution in using the text is warranted 
by the following complex of error from 
page 16, in a discussion of mountain 
heights: “Many measurements made by 
Schroeter (1791; 1802) and Schmidt have 






















VICE PRESIDENT JOHNSON 
calls this book: “A must for 
every responsible person 


in today’s world .. . 


“In this book the general 
reader will find what he 
needs to help him under- 
stand missile and space 
activities.””-—LyNpon B. 
Jounson, Chairman, 
National Ae ee 
ticsand Sp 
Council, in rhe. 
Foreword 
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Modern Rocketry 

in Theory and Action 

By HOMER E. NEWELL 
Illustrated by Gustav Schrotter 
$5.75, now at your bookstore 
McGRAW-HILL 








Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN; Il THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2 x 2 SLIDES 
35-mm. STRIPS OF SLIDES 


THROUGH 200-INCH AND 
OTHER GREAT TELESCOPES 
Catalogues on request. 
International 
Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 




















Books on Astronomy 
GIFT SUGGESTIONS 


AMATEUR ASTRONOMER'’S 
HANDBOOK .. $12.75 


OBSERVATIONAL ASTRONOMY 


FOR AMATEURS . $10.75 
Both by J. B. Sidgwick. , shoul id “ widely 
used by enthusiastic amateurs. . . y and 
Telescope, September, 1956, page 505. 

New: PLANETS AND 

SATELLITES $12.50 
Edited by G. Kuiper and B. Middlehurst. 600 
pages, illustrated. 

New: THE PLANET SATURN, 
by A. F. O’D. Alexander $14.75 


New: Webb’s CELESTIAL OBJECTS FOR 

COMMON TELESCOPES, reprint......$2.25 
PHOTOGRAPHIC LUNAR ATLAS, 

edited by G. Kuiper ota $30.00 
GALAXIES, by H. Shapley $5.00 
TOOLS OF THE ASTRONOMER......... $7.75 
TELESCOPES, edited by G. Kuiper....$8.00 
OUTER SPACE PHOTOGRAPHY, 

by H. E. Paul. $2.50 
OUR SUN, by D. H. Menzel 7.50 


THE PLANET JUPITER, by B. Peek..$8.95 
GUIDE TO THE MOON, by P. Moore..$6.50 


GUIDE TO THE PLANETS, 

by P. Moore....... eo $6.50 
SKY OBSERVER’S GUIDE 012.95 
MOON MAPS, by H. P. Wilkins $6.75 


THE MILKY WAY, by Bok and Bok....$5.50 


AMATEUR TELESCOPE MAKING, 
Book 1, $5.00; Book 2, $6.00; Book 3, $7.00 


Norton’s STAR ATLAS... $5.25 
Beyer-Graff STAR ATLAS $15.00 
BONNER DURCHMUSTERUNG........$100.00 


Write for free list. 
and optical glassworking. 
lisher — mail your wants. 


Books on telescope making 
All books * any pub- 


HERBERT A. LUFT 


69-11 229th St., 


Oakland Gardens 64, N. Y. 
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Maps 


Skalnate Pleso Atlas of the Heavens 
1950.0, De Luxe Edition — 16 charts, 
handsomely printed in many colors, cover the 
entire heavens and show double, multiple, and 
variable stars; novae, clusters, globulars, and 
pianetaries; the Milky Way and constellation 
boundaries; stars to magnitude 7.75. Charts 
are permanently bound in a heavy cloth cover 
16% by 23 inches. $9.75 


Atlas of the Heavens, Field Edition — 
Black-and-white charts for outdoor observing 
and use at the telescope. $4.00 


Sky and Telescope Lunar Map — Identi- 
fies the most important features on the moon, 
including 326 mountains, seas, and craters. 
Printed in two colors. 

25 cents each; 3 or more, 20 cents each 


A large can- 
Wilkins 
$3.00 


Elger’s Map of the Moon - 
vas-mounted chart. Notes by H. P. 
describe 146 interesting areas. 


Color Map of the Northern Heavens — 
Shows positions, magnitudes, and other in- 
formation for many celestial objects in the 
northern sky. Printed in color, the 30-by-34)4- 
inch chart is a fine decoration for observatory 
or den. $1.00 


Select from 


these Sky Publications 


and enjoy an Astronomical Christmas 


Books 


Atlas Coeli Catalogue — A complete check 
list of celestial objects, the finest ever offered 
to the amateur observer. 367 pages contain 
information-packed listings of the 6,362 stars 
brighter than magnitude 6.26, 293 open star 
clusters, 100 globular clusters, 240 bright 
diffuse nebulae, the Messier catalogue objects, 
etc. A fine companion to the De Luxe Atlas 
of the Heavens. $8.75 


Norton’s Star Atlas — Best-selling star atlas 

and reference handbook, particularly suited for 

amateurs who wish sky charts in book form. 
$5.25 


Larousse Encyclopedia of Astronomy - 

By L. Rudaux and G. de Vaucouleurs. The 
long-awaited translation of a monumental 
French compendium of astronomy. 506 pages, 
many full-color illustrations. $12.50 


The History of the Telescope — By Henry 
C. King, gives a full account of the develop- 
ment of the most important astronomical in- 
strument. 456 pages. $7.50 


Making Your Own Telescope — By Allyn 
J. Thompson. Make and mount your own 
6-inch reflector at low cost. 211 pages, 104 
illustrations (7th printing). $4.00 


Pictures 


Sky Sets — Suitable for study or framing. 
Here are two collections of astronomical half- 
tones, each 814 by 1134 inches, printed on 
heavy paper with a white border. Sky Sets I 
includes 24 photographs of objects in the 
solar system and the Milky Way. Sky Sets II 
contains 18 pictures of nebulae in our galaxy 
and portraits of other galaxies, plus six draw- 
ings of the 200-inch telescope and other instru- 
ments. $4.00 per set 


Splendors of the Sky — A 36-page large 
picture book with short captions takes the 
beginner from the nearby moon to the farthest 
reaches of the universe. 50 cents 


Moon Sets — Unsurpassed Lick Observatory 
negatives of the first- and last-quarter moon 
have been used for 18 halftone prints 814 by 
1134 inches. $3.00 per set 


Lunar Crescent Sets — 10 halftone prints 
show the waxing and waning crescent. 
$2.50 per set 


Color Charts of the Moon — Predominantly 
gold and black, printed on heavy paper, are 
two striking drawings of the first- and last- 
quarter moon by Joseph Klepesta, the well- 
known Czechoslovakian amateur astronomer. 

$2.00 per set of 2 





AN ATLAS OF THE 
The Lunik Ill 


On October 4, 1959, the Soviet Union success- 
fully launched its third space probe, Lunik III, 
into orbit around the moon. Carrying a battery 
of intricate scientific equipment, including photo- 
graphic and television systems, it passed near 
the moon, getting a first view of the part of 
the lunar surface that is perpetually hidden from 
our earth. On command it photographed the 
moon’s far side for 40 minutes, and these images 
were later telecast to the earth. 


The results of this achievement were compiled 
and edited for the U.S. S.R. Academy of Sciences 
by three Soviet astronomers, N. N. Barabashov, 
Kharkov University Observatory, A. A. Mikhailov, 
Pulkovo Observatory, and Yu. N. Lipsky, Sternberg 
Astronomical Institute. Dr. Lipsky summarized 
this work in SKY AND TELESCOPE for March, 
1961, page 133. Now the complete Russian Atlas 
of the Opposite Side of the Moon, translated into 
English by Richard B. Rodman of Harvard Ob- 


MOON’S FAR SIDE 
Reconnaissance 


servatory, has been published jointly by Inter- 
science Publishers, Inc., and Sky Publishing Cor- 
poration. 


This English edition contains every fact, every 
illustration, in the Russian original. It includes an 
introduction, “The Photographs and Their Trans- 
mission,” “Interpretive Techniques,” “The Photo- 
metric Cross Sections,” ‘Reduction of the Ma- 
terial,“ and replicas of all 20 full-page plates 
with their 30 halftone pictures of hitherto invisi- 
ble lunar features. These pictures have been ob- 
tained by means of electronic filtration processes 
from the best original negatives taken by Lunik 
lll. A major part of the book is the detailed 
catalogue identifying and describing 498 lunar 
formations. The definitive map is given in two 
forms — both as four full pages in the book, 
and as a 17-by-24-inch folding sheet. 200 pages 
(8% by 117% inches), 20 plates. 

$7.00 











Write for free catalogue of all Sky Publications. All items sent postpaid. Please enclose your check or money order. 


SKY PUBLISHING CORPORATION ,, tarvacd obscrvacor 
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been listed together with their own meas- 
urements in a table of 1095 mountain 
heights by Beer and Madler (1873).” 
correct statement would be: “Many meas- 
urements made by Schroeter (1791; 1802) 
and 1,095 by Beer and Madler (1837) have 
been ' listed by Schmidt (1878) together 
with about 3,000 of his own measurements 
of mountain heights.” 

Despite its drawbacks, Structure of the 
Moon’s Surface is a contribution of great 
value, if critically used. It deserves, a 
revised second edition. 


Ka: 


METHODS OF CELESTIAL 
MECHANICS 


Dirk Brouwer and Gerald M. Clemence, 
editors. Academic Press, New York, 1961. 
598 pages. $15.50. 


T is an event of major significance when 
two of the foremost leaders in a branch 

of science collaborate on a presentation 
of their specialty in a form suitable for 
nonspecialist consumption. Such is the 
case in the book under review. D. Brouwer 
and G. M. Clemence are recognized as 
outstanding contributors to the field of 
celestial mechanics. The volume, there- 
fore, reflects modern thought and methods 
in a branch of astronomy now very much 
in the forefront because of the interest in 
space science. 

To quote from the preface: “Celestial 
mechanics may be studied as a mental 
discipline, to gain a general appreciation 
of principles and formal relations, or it 
may be studied with a view to practical 
applications. It is the latter that we have 
had exclusively in view. We give all of 
the principal methods that have been used 
most extensively for numerical calcula- 
tions and none that are not suitable for 
the purpose.” These sentences summarize 
in a nutshell the viewpoint taken by the 
authors. 

The first chapters of the book develop 
the basic equations of elliptic motion, 
the series expansions required for repre- 
senting the orbital parameters, formulas 
for gravitational attraction between bodies 
of finite dimensions (as opposed to par- 
ticles), and the general integrals of the 
three-body problem. Included also are 
chapters on the calculus of finite differ- 
ences, numerical integration, and the 
method of least squares. Numerical meth- 
ods, therefore, are made available for 
those who have no particular background 
in this branch of mathematics. 

An excellent feature of this book is 
the discussion in one chapter of aber- 
ration and other effects, such as preces- 
sion, nutation, and geocentric parallax, 
which influence the positional co-ordinates 
required for a comparison between theory 
and observation. 

The authors have assumed “a good 
working knowledge of differential and 
integral calculus” and “some knowledge 
of college algebra, the theory of equations, 


and ordinary differential equations” for 
a full understanding of the derivations. 
But it seems to the reviewer that much 
more mathematical sophistication and ma- 
turity are required on the part of the 
reader if he is to derive maximum benefit 
from this volume. Matrices are introduced 
at one point, and it seems logical that vec- 
tor notation would have simplified parts 
of the presentation. In a few instances, 
the introductory material would have 
been made clearer by the inclusion of 
more detailed geometric illustrations. 

Chapters XI to XVII, which constitute 
well over half the book, present the meth- 
odology for treating the theory of pertur- 
bations. These include the classical meth- 
ods due to Lagrange and Hansen, as well 
as the methods of perturbations of co- 
ordinates to which the authors themselves 
have contributed so much. The lunar 
theory is used to illustrate these proce- 
dures. Chapters on the expansion of the 
disturbing function and on the use of 
canonical variables conclude Methods of 
Celestial Mechanics. 

Although reference is given to current 
literature on numerical applications for 
the methods developed in the last half of 
the book, it seems to the reviewer that 
one or two such applications in situ would 
have been appropriate. This is true par- 
ticularly for the student who might use 
the treatise as a text. 

The format of the volume is pleasing. 
Samplings of the mathematical presenta- 
tion throughout revealed very few mis- 
prints. For the advanced student in as- 
tronomy and for those scientists who, 
while not specialists in celestial mechanics, 
require some background in the subject, 
the book is a welcome addition to the 
literature. 

S. W. McCUSKEY 
Warner and Swasey Observatory 


STELLAR ATMOSPHERES 


Jesse L. Greenstein, editor. University of 
Chicago Press, Chicago, Ill., 1960. 724 
pages. $17.50. 

HIS MASSIVE BOOK, Volume VI of 

the long-awaited “Stars and Stellar 
Systems” series but the second to appear, 
encompasses the theoretical and observa- 
tional aspects of stellar spectra. A score 
of astronomers present detailed reviews in 
19 chapters, the topics ranging from stel- 
lar energy distribution to composite and 
combination spectra. 

Although extreme specialization has 
been avoided in order to make the chap- 
ters suitable for graduate students and 
the increasing number of scientists in 
other fields requiring astronomical infor- 
mation, the book maintains a consistently 
high technical level. 

The five opening chapters outline the 
theoretical analysis of stellar atmospheres, 
including the problems of spectrum lines. 
Corpuscular emission, magnetic fields, 
turbulence, rotation, and other physical 














CHRISTMAS 
IS NEAR 


Gifts are no problem for those who have 
relatives and friends interested in astronomy 
many items are available. But time is short 
and you must act immediately. It is difficult 
even now to promise Christmas delivery; we 
will do our best. If special delivery or airmail 
is necessary, extra costs will be charged to the 
customer. 

We offer a wide variety of 35-mm. slide sets; 
economy mounts cost $8.25 per set. Topics: 
sun, moon, planets, nebulae and galaxies, 
rockets, missiles, and satellites, the suborbital 
flight of Comdr. Alan B. Shepard, Jr. Many 
varied moon maps, star games, constellation 
post cards, and chart sets. 

Consider these books from our stock of 75 


ARTIFICIAL SATELLITES — M. W. Ovenden. 
$1.25 


RADIO ASTRONOMY — F. G. Smith. $1.65 
OPTICS AND OPTICAL INSTRUMENTS — B. K. 
Johnson. $1.65 
APPLIED OPTICS AND OPTICAL DESIGN — A. E. 
Conrady. Two volumes. $5.90 
ASTRONOMY AND THE BIBLE — R. A. Wright. 
Mimeographed. $6 oo 
GALAXIES — Harlow Shapley. 


New edition. 
$5.00 


THE MILKY WAY — B. J. and P. Bok. $5.50 
THE INNER METAGALAXY — H. Shapley. $6.75 
OUR SUN — Donald H. Menzel. $7.50 
PICTORIAL ASTRONOMY — D. Alter and C. H. 
Cleminshaw. $7.95 
SOURCE BOOK IN ASTRONOMY 1900-1950 — 
H. Shapley, editor. $10.00 
OBSERVATIONAL ASTRONOMY FOR AMATEURS — 
J. B. Sidgwick. $10.7. 
AMATEUR ASTRONOMER’S HANDBOOK — sto + 
Sidgwick. 2.75 
HANDBOOK OF GEOPHYSICS — U. S. Air pli 
$15.00 
HANDBOOK IN ASTRONAUTICAL SCIENCES — 
H. Jacobs. $22.50 
Other books are available --- send immedi- 
ately for a complete listing. Do not delay. 


Gift wrapping free of charge, if requested. 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 10, Mass., U.S.A. 
Phone: PL 5-6992 




















the review of 


POPULAR STRONOMY 


FREE SAMPLE OFFER! 


Our Christmas present to you — a free 
sample copy of the big (44-page) new 
issue of The Review of Popular Astronomy! 
Just send your name and full address, and 
we'll forward your copy of the November- 
December issue — packed full of informa- 
tion, charts, and data for amateurs. Partial 
contents include: 

Dr. Gerard de Vaucouleurs discusses his 

Mars-mapping project in the first of a 

series of articles. 

R. Newton Mayall completes “The Story of 

the AAVSO.” 

Dr. Henry Paul discusses astrophotography 

with a 3-inch. 

Tom Cave answers queries on telescopes. 

RPA visits Western Amateur Astronomers. 

Raymond Coutchie tells how to sketch the 

moon. 

Robert E. Cox explains design of Maksutov 

telescopes. 


If you have not seen The Review of Popular 
Astronomy recently, send for your sample copy 
today — free. Or, ask for this SPECIAL BONUS: 

Send $3.00 now for one-year subscription. Re- 

ceive current issue as bonus — subscription 

starts with next issue. Your money returned if 
not satisfied with first issue! PLUS! Add just 
$2.50 per subscription to your order and send 

Christmas gift subscriptions to your friends (until 

Dec. 2Ist). 


THE REVIEW OF POPULAR ASTRONOMY 
P. O. Box 231-ST, St. Louis 5, Mo. 
Phone: Area Code 314, PArkview 1-1086 
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FIBERGLASS 
TELESCOPE TUBES 


Your name on a post card will 
bring you our free catalog in dramatic 


color. Learn about our tubes. 


There is no substitute for F/BER- 
GLASS. 


W. R. PARKS 
18015 St. Andrews Place 


Torrance, California DAvis 3-5759 











TUBING $2, | deubienicketec 
ppd. Telescoping 


These finest-quality, seamless, double-nickeled brass 
ferrules are ready-made for easy construction of your 
own oculars and an eyepiece-focusing mechanism. Pre 
cision built; with practically no work and few tools 
you can make a smooth-working focusing unit suitable 
for the largest telescope. Two pieces: 6” long by 114” 
I.D. and 3” long by 14” O.D. Both only $2.00 ppd 
Limited stock. Don't delay 


HI-POWER $“) 50 ppd. 
OCULAR 2 od 
E.F.L. 12.5 mm. (4”) 


3-lens, corrected, positive , 

20x, f/2.8; 144” O.D. mount. Lens unit by world 

famous American firm. Balcoted. Limited stock 
Please remit payment with order 


Scientific & Lab Apparatus 


HARRY ROSS 671.4 Reade St., New York 7, N.Y. 








BRINGING THE COSMOS INTO THE CLASSROOM 


Complete Planetarium $7500! 


f.o.b. Los Angeles 
INCLUDES: 


@ Goto S-1 


@ Portable, modular, rigid, 
glass-resin, 16’-diameter dome, 
which accommodates up to 40 
persons and can be erected or 
taken down in 15 minutes 


100% optical projector 
fiber- 


® immediate delivery, in stock 


Never before has a fully optical 
planetarium, complete with a 
first-quality dome, been available 
at such a low price. Plus, it’s 
all portable. 


WYLE LABORATORIES 


Astro-Science Division 
128 Maryland St., El Segundo, Calif. 





phenomena not generally considered in 
are treated in the next 
three chapters. The second half of Stel- 
lar Atmospheres contains 10 contributions 
describing specific types of stellar spectra, 


first-order theory 


plus an account of isotopes in the atmos- 
pheres of stars. 

\ representative contribution is A. J. 
Deutsch’s discussion of the mass loss from 
red giant stars. Although concentrating 
on the detailed spectral evidence for cir- 
cumstellar’ gas surrounding _ late-type 
giants, his chapter presents an exciting 
insight into evolutionary processes. ‘The 
radial velocities deduced from the circum- 
stellar absorption lines indicate that gas 
from these stars is expanding out into 
space. Dr. Deutsch suggests that the prin- 
cipal loss of mass during a star’s lifetime 
may take place in the M-giant stage. 

The editor of the present volume, J. L. 
Greenstein, describes the spectra of a 
stars, many of 
information 


variety of subluminous 
which provide significant 
about the final stages in a star’s history. 
These objects, lying below the main se- 
quence on the H-R diagram, include old 
novae, SS Cygni variables, nuclei of plane- 
tary nebulae, and various types of sub- 
dwarf stars. 

Costing a comparatively modest sum for 
such a comprehensive work, Stellar Atmos- 
pheres should find its way into the li- 
and 
buyers of 


numerous astronomers 
eraduate students. Potential 
this book might wonder, however, to what 


extent it is equivalent to the four expen- 


braries of 


sive astrophysics volumes of the Hand- 
buch der Physik series. In spite of the 
similar subject material, little duplication 
occurs, largely different 
approach and more extensive coverage of 


because of the 


the present series. 

“Stars and Stellar Systems’ aims to pre- 
sent basic empirical information, co-ordi- 
nated and illuminated by theory in each 
area of astrophysics. In this volume the 
emphasis is on observational aspects of 
spectral analysis, in contrast to the more 
general, more theoretical, and sometimes 
more speculative orientation of the Hand- 
buch volumes. Much of the presentation 
of stellar spectra here has no counterpart 
or only brief coverage in the Handbuch. 

Some articles, potentially competitive, 
provide complementary material. For ex- 
ample, Dr. Greenstein’s account of white 
dwarfs in the Handbuch is a virtual pre- 
requisite to the corresponding section 
in the book under review. Similarly, a 
broad introduction to the theory of stel- 
lar atmospheres, such as D. Barbier’s 
Handbuch article (in French), provides 
excellent background for G. Miinch’s 
swift-paced opening chapter. 

In examining both of these comprehen- 
sive astrophysics series, one wonders 
whether they will achieve the relatively 
permanent niche gained by the old Hand- 
buch der Astrophysik volumes. The field 
of stellar atmospheres is in a continuing 
state of development, and numerous 
papers have been published since late 
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1958, when the present volume was organ- 
ized. Although some of the chapters were 
revised before publication, much of the 
book is already three years old. As the 
general editors for the series, Gerard P. 
Kuiper and Barbara M. Middlehurst, state 
in their preface, the more speculative 
parts of astronomy have been de-empha- 
sized in order that the work may retain 
a greater degree of permanence. Only 
time will tell how successful this attempt 
has been. 

From a 1961 vantage point, however, 
Stellar Atmospheres is a first-rate produc- 
tion and one of the most significant books 
of the year. 

OWEN GINGERICH 

Smithsonian Astrophysical Observatory 
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ANNULAR Aerospace Series 


MARS REVISITED, iilus. 131 PP; $2.50 
An intriguing ‘‘natural’’ explanation 
of the curious markings on Mars. 

GREENHOUSE WORLD, illus. 50 pp. $1.00 
Climatic effect of a Jupiterlike 
cloud canopy during geologic times. 

LAST ICE AGE, illus. 50 pp. $1.00 
Geologic evidence for a Saturnlike 
ring system in Earth's aerospace. 

ANNULAR AEROSPACE, 32 pp. $ .65 
Introduction to annular concepts 
of events in space above atmosphere. 

ANNULAR SPACE DUST, 32 pp. $ .65 
Cosmic dust and micrometeorites 
as controlled by annular aerospace. 


ANNULAR PUBLICATIONS 
1889 Oakwood St. 
P.O. Box 74, Station C, Pasadena, Calif. 
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NEWS FROM MARS! 











6” DALL-KIRKHAM £/15 
Cassegrainian-Newtonian 


Pictured, with 50x Guidescope 
$745.00 


With 8x Finderscope, 
$595.00 


Standard Equipment: Setting 
Circles, Slow-Motion Drive, 3 
Eyepieces 
Write, or phone NAtional 5-2137. 
THREE “B” OPTICAL CO. 
Mars, Pennsylvania 














NEW BOOKS RECEIVED 
ADVANCES IN Geopuysics, Vol. 7, H. E. 
Landsberg and J. Van Mieghem, editors, 
1961, Academic. 333 pages. $11.00. 

Well-documented articles on the progress 
of science in selected fields continue a series 
begun about a decade ago. Among topics 
discussed are controlled experiments on large- 
scale geophysical problems, by Dave Fultz; 
atmospheric tides, M. Siebert; and Arctic 
meteorology, A. D. Belmont. 


Moon At as, V. A. Firsoff, 1961, Hutchin- 
son and Co. Ltd., 178-202 Great Portland St., 





Exactly when did the phenomenon occur? 


This picture was taken at precisely 
13" 10" 37°.836 sidereal time, as you see. 


ASTROPHYSICAL CHRONOGRAPH 
Solar and Sidereal Clocks, side by side, give an 
immediate presentation of the two kinds of time. 

Solar Clock $66.00 

Sidereal Clock $81.00 
SPECIAL: Your Local Sidereal Time will be com 
puted free of charge for any time and place (give 
your longitude or that of nearest town or other place). 


London W.1, England. 32 pages. 63s. 

Four charts together show the near side 
of the moon to a scale of 18 inches to the 
lunar diameter, and are accompanied by a 
gazetteer and explanatory text. There are 
14 photographs rectified to show portions of 
the moon as they would be viewed vertically 
to its surface: A large folding map in three 
colors represents the lunar grid system of 
clefts, furrows, faults, and ridges. Another 
colored foldout is a relief map of the moon 
nearly two feet across. 


ge SCIENTIFIC 
INSTRUMENTS 


Box 171, 166 Morse Place, Englewood, N. J. 











Ideal Hol iday Gifts 


FROM THE WORLD'S GREAT TELESCOPES 
PRINTS FOR SCHOOL, HOME, OR OFFICE 
$10.00 each 


Mounted on Heavy Board, Ready for Framing. Five Prints $45 

Shipped Express Collect. 

All prints also avail- Same Prints, Unmounted. $6.00 each 
Five Prints *25° 


SPACE FOR Everyone, Philip S. Egan, 1961, 
Rand McNally. 72 pages. $1.50, paper | 
bound. " " P P 
Basic facts about the earth as a planet, 24 by 36 Photographic-Quality Prints. 
the other members of the solar system, rock- 
etry, and artificial satellites, are simply pre- 
sented and illustrated with many diagrams. 


Our EMERGING UNIvERSE, Allan Broms, 
1961, Doubleday. 296 pages. $4.95. 

Recent theories of the origin and evolution 
of the universe, stars, and solar system are 
summarized for the general reader. Other 
chapters report current ideas about the 
moon’s history, the interior of the earth, 
climatic changes, and life on the planets. 


able in larger sizes 


for mural displays. Mailed Parcel Post Prepaid. 


Vom POLARSTERN BIS ZUM Kreuz DES SU- 
DENS, Helmut Werner, 1960, Gustav Fischer 
Verlag, Stafflenbergstrasse 36, Stuttgart, West 
Germany. 239 pages. DM 34.00. 

From Polaris to the Southern Cross is a 
detailed but elementary account of phenom- 1, MOON—LAST QUARTER 
ena relating to the celestial sphere — time, 
rising and setting of stars, duration of day 
and night, and the constellations as viewed 
from different latitudes. Aimed especially 
at amateurs, the book uses no mathematics 
beyond arithmetic and simple geometry. 
Teachers and planetarium lecturers may find 
it a useful source of ideas. This German- 
language book is the enlarged third edition 
of a work published in 1942 and 1945. 


2. Gi BAY SSBULA IN 3. SPIRAL NEBULA IN 4, GREAT NEBULA IN 6. SOUTHERN SECTOR 
OKIO? TRIANGULUM ANDROMEDA OF MOON 


« 
From Mount WW'!son 
and Palomar, Yerkes 
and Lick observato- 
ries come the clas- 
sical exposures from 
which these dramat- 
ic 2-foot by 3-foot 8. earunn 
photographic - quality 
prints were made. 8. SPIRAL NEBULA IN 9, SPIRAL NEBULA IN 
CORRECTION ANDROMEDA CANES VENATICI 

In the November issue, page 256, last <= PORTRAIT OF 
column, the dates of the next passages of , THE UNIVERSE 
the earth through the ring plane of Saturn 
were given as December 13, 1965, January Thirty of the finest 
12 and August 22, 1966, on the authority astronomical photo- 
of J. G. Porter (Journal of the British graphs of all time. 
Astronomical Association, January, 1960, ' A beautifully printed 
page 52). These dates are incorrect, ac- pani book, permanently 
cording to Edgar W. Woolard, director of bound in plastic. 
the Nautical Almanac Office. | ; $2.00 Six books 

He writes: ““The passages occur on 7 ner each $10.00 
April 2, October 29, and December 18, 
1966. The date of June 15th for the 
passage of the sun through the plane is 
correct. These are the dates given by 
our own calculations, and also by Jean 
Meeus in an article in Ciel et Terre, 73, 
54-56, 1957.” 














10. MOON—FOURTEEN DAYS 


astro murals 


ee See PHONE: AT€4 292— so 5-3928 
WASHINGTON 25, D.C. Code 
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3-inch 
Astronomical 
Reflector 


60 to 180 Power 
An Unusual Buy! 


Assembled — ready to use! See Saturn's rings, the 
planet Mars, huge craters on the moon, star Clusters, 
moons of Jupiter, double stars, nebulae, and galaxies! 
Equatorial-type mounting with locks on both axes. 
Aluminized and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60x eyepiece and a mounted Barlow lens, giving you 
60 to 180 power. A finder telescope, always so essen- 
tial, included. Sturdy, hardwood, portable tripod. 

FREE with Scope: Valuable STAR 

CHART plus 272-page ‘HANDBOOK 

OF THE HEAVENS” plus the book 

“HOW TO USE YOUR TELESCOPE.” 


Stock +85,050-Y. ... $29.95 ppd. 


Take Pictures Through 
Your Telescope with the EDMUND 
MERA HOLDER for TELESCOPES 


Bracket attaches permanently to 
your reflecting or refracting tele- 
scope. Removable rod with ad- 
justable bracket holds your cam- 
era over scope’s eyepiece, and 
you're ready to take exciting pic- 
tures of the moon. You can also 
take terrestrial telephoto shots of 
distant objects. Opens up new 
fields of picture taking! 


SUN PROJECTION 
SCREEN INCLUDED 
White metal screen is easily at- 
tached to holder and placed be- 
hind eyepiece. Point scope at 
sun, move screen to focus 
and you can see sunspots! 
All for the low, low price of $9.95 
Includes brackets, 2834” rod, projection screen, screws, 
and directions. Aluminum; brackets black crinkle 
painted. 
Stock #70,162-Y... 


NOW! A FULL SELECTION OF 
ORTHOSCOPIC EYEPIECES 


Wide, flat field — better correction 
under high magnification — excel- 
lent eye relief. 

The orthoscopic eyepiece is one of 
the most important and best cor- 
rected eyepieces. for astronomical 
work. These are of a four-element 
design, with coated lenses, and are ~~ 
standard 114” outer diameter, precision 
chrome-plated brass and aluminum. 


Stock 

Stock +30, 
Stock #30,405-Y 
Stock #30,406-Y 
Stock #30,407-Y 


eo * . 

Rack-&-Pinion Eyepiece Mounts 

— Real rack-and-pinion focusing 
with variable tension adjust- 
ment; tube accommodates stand- 
ard 1144” eyepieces and acces- 
sory equipment. Lightweight 
aluminum body casting (not 
cast iron); focusing cube and 
rack of chrome-plated brass; 
body finished in black wrinkle 
paint. No. 50,077-Y is for re- 
flecting telescopes, has focus 
travel of over 2”, and is made 
to fit any diameter or type tub 
ing by attaching through smal} 
holes in the base. Nos 
50,103-Y and 50,108-Y are for 
refractors and have focus travel 
of over 4”. Will fit our 2%” 
I.D. and our 3%” LD. alumi 
num tubes, respectively. 


$9.95 ppd. 


made of 


$14.50 ppd. 
14.50 ppd. 
14.50 ppd. 
. 14.50 ppd. 
. 14.50 ppd. 


ee 


For Reflectors 
Stock 350,077-Y. .(iess diagonal holder)....$8.50 ppd. 
Steck 360,049-Y. (diagonal holder only).... 1.00 ppd. 
For Refractors 

Stock #50,103-Y. .(for 27/2" 
Stock #50,108-Y. .(for 37%” |.D. tubing)... 


cl 


1.0. tubing). ..$12.95 ppd. 
13.95 ppd. 


MASSIVE NEW 8” REFLECTOR 


Designed Specifically for Schools, Colleges, and Serious Amateurs 
Meets the most exacting requirements — provides years of rewarding 
study and viewing pleasure for the serious amateur. Also designed 
for astronomical courses in schools and colleges. Offers almost twice 
the light grasp of a 6” scope. Parabolic pyrex mirror hand corrected 
to better than !4 wave, aluminized and overcoated. Matched set of 


precision-made, 


four-element, 


fluoride-coated orthoscopic eyepieces 


(6, 12.5, and 25 mm.) included. Telescope can be set on the excel- 
lent pedestal base described below. Because of its massiveness, we 
recommend mounting it on our completely new heavy-duty equatorial 
mount specifically designed for the purpose; vibration is minimized 


and stability guaranteed. Gray-wrinkle-finish mount has rugged phenolic 63” 
Full instructions. 
Complete 8’’ Telescope — including heavy-duty equatorial mount and pedestal base. 


wide-field finderscope, 5.5x, also provided. 


Stock +85,143-Y 


Telescope Only 
Stock 3£85,144-Y 


tube. De luxe 
Shipping wt. approx. 200 Ibs. 


$389.00 f.o.b. Barrington, N. J. 


$277.00 f.o.b. Barrington, N. J. 


Pedestal Base Only — made of heavy cast iron. Post 30’ high, 4’ I.D. Three legs, each 2 ft. long for stability. 


Does not include cap. 
Stock #85,145-Y 
Setting Circles — beautiful and useful. 


$32.50 f.0.b. Barrington, N. J. 


Smooth-finished aluminum, 4” diameter, /2‘’ thick. Engraved numbers and 


markings, black filled for night visibility. Center hole 2-11/16’’. Time and astronomy booklet included. 


Stock 260,221-Y 


NEW WIDE-ANGLE TRIPLE T-LENS 
— ERFLE EYEPIECE 


This quality eyepiece is particularly 

well suited for use in low-power 

telescopes, binoculars, and spotting 

scopes. Triplet lens consists of two 

achromats and simple negative lens. 

Effective focal length, 114”. Made 
especially for wide-angle binoculars. Mounted in black 
anodized aluminum mount, 1-9/16” long, 134” in 
diameter. Fits standard 114”-O.D. mount. 
Stock +60,255-Y 


Unmounted Lenses Only 
Stock #60,214-Y.... 


OFFSPRING OF SCIENCE . . . REALLY BEAUTIFUL! 
CIRCULAR DIFFRACTION- 
GRATING JEWELRY 


A Dazzling Rainbow of Color! 
Shimmering rainbows of gemlike 
color in jewelry of exquisite beauty 
- made with CIRCULAR DIF- 
FRACTION-GRATING REPLICAS. 
Just as a prism breaks up light into its full range 
of individual colors, so does the diffraction grating. 
Promises to become a rage in current fashion. 1” diam. 
Stock #30,349-Y. . Earrings 
Stock #30,350-Y. .Cuff Links. . 
Stock 30,372-Y . . Pendant 
Stock +30,390-Y. .Tie Clasp 
Stock #40,519-Y. . Bracelet (six 34’’ Gratings). .$7.70 ppd. 


For Boys — Girls — Adults! 
Excellent “Science Fair’ Materials 
Science Treasure Chest — Extra-powerful 
magnets, polarizing filters, compass, one- 
way-mirror film, prism, diffraction grat- 
ing, and lots of other items for hundreds 
rs of thrilling experiments, plus a Ten-Lens 
ry Kit for making telescopes, microscopes, 
= setc. = Full instructions included. 
Stock #70,342-Y 
Science Treasure Chest De Luxe — Everything in chest 
above plus exciting additional items for more advanced 
experiments including crystal-growing kit, electric 
motor, molecular models set, first-surface mirrors, and 
lots more. 


Stock 370,343-Y 


eyepiece 


spacing instructions included. 
$6.09 ppd. 


$10.00 ppd. 


Remove Retaining Rings 
Disassemble Lenses 


ADJUSTABLE 
SPANNER 
WRENCH 


Made for the U. S. Air Force. Available at fraction 
of Gov't cost. A versatile tool that every instrument 
repairman or tinkerer should own. Adjustable for re- 
taining rings of 1” to 12” diameter. Complete with 
6 pairs of points to fit all slots and holes. 3”, 6”, 
and 12” main bars. All steel, plated. The finest tool 
we have seen for this work AND a bargain at our 


price. 
Stock #70,355-Y..... $12.50 ppd. 


Per set $18.00 ppd. | 


SUPER-STURDY MOUNT 
for Larger Telescopes 


Finest new heavy-duty mount 

available. Specifically designed 

for 8” telescopes, commercial or 

amateur — also fine for 6” 

scopes. Can handle 10” reflec- 

tor, refractors up to 5”. Mas- 

sive design, 114”-diameter polar 

and declination axes. Cast-iron 

construction. Weight 75 Ibs., 

including countefweights. Pro- 

. : vides mass wheré most needed. 

Perfect balance. Fine adjustment for iatitude setting. 

Positive shaft clamping, large bearing surfaces. Spe- 

cially designed saddle for Better tube rotation. Can 

be Fre ct mpage mounted on standard 4” pipe. For 

professionals, serious amateurs, educational institu- 

tions. Aluminum setting circles available at extra 

cost. State mirror diameter when ordering. Shipping 
wt. 85 Ibs. 


Stock #85,134-Y $79.50 f.0.b. Barrington, N. J. 


7x50 BINOCULARS — TREMENDOUS BUY! 
War-Surplus American-Made 
- Excellent for deep-sky and 

Milky-Way observation. 
Brand new! Crystal-clear view- 
ing — 7 power. Coated op- 
tics. An excellent night glass 
— recommended for satellite 
viewing. Individual eye focus. 
Exit pupil 7 mm. Approx. 
field at 1,000 yds., 376 ft. 

a f i oe - cacnaaed Ameri- 

can 7 x 50's usua are $275. 

Stock #1544-Y..(Tax included) Only Yabo ea. 

6 x 30.Binoculars — similar to above and a bargain! 

Stock +963-Y..(Tax included) Poe 


NOW! LENS ERECTOR FOR TERRESTRIAL 
VIEWING WITH YOUR REFLECTOR 


This Edmund development adds real convenience to 
viewing objects on the earth. Just put the lens erec- 
tor in your eyepiece holder, insert eyepiece, and focus 
normally, You see everything right side up and cor- 
rect as to left and right. Made of polished chrome- 
finished brass telescoping tubing that will fit any 
standard 114” eyepiece holder. STubin is 9144” long 
and slides 3” into eyepiece holder. Erecting system 
consists of two coated achromats. 


Stock #50,276-Y $9.95 ppd. 


6X FINDER 
TELESCOPE 


Has crosshairs for exact locating. You focus by 


sliding objective mount in and out. Base fits any 
diameter tube — an important advantage. Has 2 
holders, each with 3 centering screws for aligning with 
main telescope. 20-mm.-diameter objective. Weighs 
less than 


Stock 750,121-Y 


EDMUND SCIENTIFIC Co. 
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THE ORIGINAL GOODWIN 
RESOLVING POWER BARLOW 


For many years, this achro- 

} matic coated Barlow lens has 

"me! been the pride and joy of 
Y serious astronomers. Due to 
the designer, 
available for 


the death of 
Mr. Frank Goodwin, it had not been 
two years. We now offer these lenses, in exact ac- 
cordance with the original specifications. Remember, 
this Barlow is achromatic, coated, mounted in a 
blackened tube, and as optically perfect as only pre- 
cision craftsmen can make it. Complete with instruc- 
tions, in a 4”-long adapter tube ne standard 114” 
eyepieces. 


Stock #60,122-Y $23.50 ppd. 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 


mine PRIMARY FOCUS 
FROM 
PRIMARY 


SINGLE 
ELEMENT 
BARLOW 


| EYEPIECE 


WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with- 
out resorting to very short-focal-length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 
Q. It is defined as the original power of the tele- 
scope times the quotient of P divided into Q. 


Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing, with 
special spacer rings that enable you easily to vary 
the power by sliding split rings out one end -_ 
placing them in other end. Comes to you ote 
use. Just slide our mounted lens into your 114” 
tubing, then slide your 144” O.D. eyepieces fio our 
chrome-plated tubing. Barlow lens is nonachromatic. 


Stock +30,200-Y...Mounted Barlow lens....$8.00 ppd. 


BINOCULAR-TO-CAMERA HOLDER 


For Exciting Telephoto Shots 
Will fit any camera 


oy 


Bring distant objects 7 
times nearer with a 35-mm. 
camera, 7 x 50 binocular, 
and our BINOCULAR-TO- 
CAMERA HOLDER. Ideal 
for photographing constel- 
lations, star clusters, the 
moon, as well as cloud 
formations, wildlife, vistas. 
Camera and binocular attach easily. Use any binocu- 
lar or monocular — any camera, still or movie. Take 
color or black-and-white. Attractive gray crinkle and 
bright chrome finish, 10” long. Full directions for 
making telephoto pictures included. 


Stock #70,223-Y $11.50 ppd. 


MORE POWER FROM YOUR 
JAPANESE TELESCOPE 
Mounted Barlow for Japanese Telescopes 


By inserting this .single-element lens in the eyepiece 
end of your Japanese telescope, and putting your regu- 
lar eyepiece in the end of the Barlow tube, you can 
increase your telescope’s power two or three times. 
Thus, instead of 60x, you will get 120x or 180x. 
Barlow is mounted in two pieces of telescoping brass 
tubing each 4” long, satin-chrome plated on the out- 
side. Inner diameter of Jarge tube and outer diameter 
of small tube are 0.965”, the standard size for most 
Japanese telescopes. Measure yours before ordering. 
0.965” is approximately 31/32” or 24.5 mm. 


Stock 330,370-Y 


ORDER BY STOCK NUMBER .. 


BARRINGTON - 


4%" ASTRONOMICAL TELESCOPE 
UP TO 255 POWER 
New Vibration-Free Metal Pedestal Mount 


With this scope you can see the 
craters on the moon, the rings of 
Saturn, double stars. Mirror guar- 
anteed to give theoretical limit of 
resolution. Rack-and-pinion focus- 
ing, removable mirror mount, 
counterweight. Real equatorial 
mounting — only one adjustment 
follows stars! Aluminum tube, 
6x finder telescope. Two standard- 
size eyepieces and our mounted 
Barlow lens give you powers of 45x, 90x, 135x, 180x, 
and 255x. f£/11 mirror corrected to better than 14 
wave length. FREE with ar e: Valuable STAR CHART 
plus 272-page “HANDBOOK OF THE HEAVENS” plus the 
book “HOW TO USE YOUR TELESCOPE.” Shipping wt. 


25 Ibs. 
Stock 285,105-Y $74.50 f.o.b. 
Barrington, N. J. 


Same aeigerope as described above but equipped with 

Electric Clock Drive. 

Stock #85,107-Y $109.00 f.o.b. 
Barrington, N. J. 


Mounted Ramsden Eyepieces 


Standard 114” Diameter 


Our economy model, standard- 
size (1%4” O.D.) eyepiece. We 
mounted two excellent quality 
plano-convex lenses in _ black 
anodized aluminum barrels in- 
stead of chrome-plated brass to 
save you money. The clear image 
you get with these will surprise 
you. Directions for using short-focal- length eyepieces 
are included with both the 44” and 14” models. 


Stock 330,204-Y V4" focal length $4.75 ppd. 
Stock 330,203-Y Yo" focal length $4.50 ppd. 


Learn Astronomy The “Fun” Way 
53 SS & PLANET FLASH CARDS 
Complete Set Only $1.00 


Make learning fun and easy. 
Just look at the picture, then 
turn the card for identification 
— full details given on the 
back. Set includes 29 constel- 
lation cards, 10 on the solar 
system, 10 star cards, and 4 
of other celestial objects. 


FULL-COLOR 35-mm. ASTRONOMICAL SLIDES 


Dramatically display solar system. 
For home use, teaching presenta- 
tions, and study. Set of 5  full- 
color renderings of Saturn, Mars, 
Jupiter, solar prominence, and sun- 
spot. 


Stock 740,407-Y 
De Luxe Set: 40 Slides of Constellations 
Stock #60,167-Y 


STAR TIME CALCULATOR 


This handy slide rule 
automatically makes the 
conversion from star 
or sidereal time to 
standard time. Saves 
the amateur astronomer the time and trouble of calcu- 
lations. Size: 10144”.x 35@”; plastic-coated cardboard. 


Stock 740,399-Y 


PRISM. STAR DIAGONAL 


For comfortable viewing of 
stars that are high in the sky 
and overhead. Fits refract- 
ing telescopes using standard- 
size (1%4” O.D.) eyepieces, 
or you can make an adapter 
for substandard _ refractors. 
Contains an excellent high- 
quality aluminized right-angle 
prism. The tubes are satin 
chrome-plated brass. Body 
is black wrinkle cast alumi- 
num. Optical path length of 
the system is about 314”. 


Stock +70,077-Y 


SEND CHECK OR MONEY ORDER 


December, 


SETTING CIRCLES TO FIT YOUR 
EDMUND TELESCOPE OR TELESCOPES 
WITH SIMILAR-SIZED MOUNTS 


A — Heavy-Duty B — Light-Duty 

(A) FOR HEAVY-DUTY MOUNT (fits Edmund 6” 
reflector, 4” refractor). Black plastic. Hour circle 
has two scales, bottom 0 to 24 hrs., top 0-6, 6-0, 
etc. Declination circle has numbers every 10°, lines 
each degree. All filled white. Hole is 1.9”; 3” 
outer diameter. Two pointers with 214” holes. 


Stock #60,188-Y 


(B) FOR LIGHT-DUTY MOUNT (fits Edmund 414” 
reflector, 3” refractor). Black plastic, scales same 
as above. 1”-diameter hole; 3” outer diameter. Two 
pointers with 114”-diameter holes. 


Stock 360,187-Y 


PLANETARIUM 
PORTRAYS THE 
FASCINATING 
STORY OF 
EARTH 
IN ACTION 


Here is the story of cosmic motions — how the moon 
revolves around the earth, and the earth around the 
sun, with our planet rotating simultaneously. With 
this instrument, the observer sees a three-dimensional 
moving demonstration of how seasons, day and night 
and moon phases occur. This handsome gear-and 
chain-driven unit is supported by a smartly finished 
wood base. The sun is 6” in diameter, and the earth 
ae, beng ye is 12” high, base 8” wide; arm 
is 18” long. A completely Situstrated, delightfully 
informative handbook included. 


Stock #70,415-Y 


Exciting New Low-Cost MOON MODEL 


An Outer-Space Conversation Piece 


.$29.95 ppd. 


Exact replica in relief, with 
30,000 formations for, study ~~ 
peaks, craters, the 2-million- 
square-mile Ocean of Storms, 
etc. Formations scaled to size. 
Distance relationships held to 
close tolerances. valuable 
teaching aid and outer-space 
display for museums and insti- 
tutions. With proper lighting 
it shows moon phases; ‘“‘black light’’ produces spec 
tacular effects! Made of tough, washable plastic in 
three colors, can be marked without damage. Re- 
verse side is blank to provide room for present and 
future space data. Wonderful gift for amateur as- 
tronomers and space enthusiasts. Exciting conversation 
piece for living room or den. 12” diam., wt. ¥% Ib. 
Priced remarkably low. 
Stock 370,515-Y $12.50 ppd. 
Order by Stock + — Send Check or Money Order 
Money-Back Guarantee 


EDMUND SCIENTIFIC CO. 
Barrington, New Jersey 
MAIL COUPON for 
FREE CATALOG “Y” 


160 Pages! Over 1000 Bargains! 


EDMUND SCIENTIFIC CO. 
Barrington, N. J. 


Please rush Free Giant Catalog 
Name 
: Address 
= City 

. 


Seuseeeesceueccccsuetieecseuceuuaseuusuns 


. Zone State 


SATISFACTION GUARANTEED! 


JERSEY 


1961, Sky AND TELESCOPE 








— FIRST 





358 Sky AND TELESCOPE, 


STEP 


Easy Low-Cost Way 

To Enjoy Thrills 

Of Astrophotography 

Convert your present 35-mm. Camera 
with this new Adapter 


Developed by Criterion especially for single- 
lens reflex 35-mm. cameras with interchange- 
able lenses. Simply remove present lens mount 
and add this precision-made achromatic lens 
that adapts camera to eyepiece of any tele- 
scope refractor or reflector. When order 
ing, ure to specify make of your camera. 


cameras with SCREW-TYPE lens 
” eyepiece holders..$19.00 
standard 

$17.50 
with BAYONET-TYPE 
” eyepiece holders..$22.50 
standard 

$21.00 


be 
For 35-mm 
mount 
Cat. #CPA-36 for 1% 
Cat. #CPA-37 for 4” 
Dynascopes 
For 35-mm 
lens mount 
Cat. SBPA-36 for 114 
Cat. SBPA-37 for 4” 
Dynascopes 


cameras 


New! 
Dyn-o-Astro 
35-mm. Camera 


at less 

than regular 
price of 
camera alone! 


No need to be an ex 
pert photographer to take 
with this single-lens reflex-type, 
precision-made 35-mm. camera. No compli- 
cated settings. No plates or filmholders to 
load and unload. No worries about missing 
target. I arge focusing screen shows you exactly 
the viewing field up to moment of shootirg. 
No accidental double exposures. Winding 
knob automatically advances film, posi 
tions mirror, winds shutter, counts ex 
posures 
Dual-speed setting knob controls both 
fast and slow shutter speeds. Color cod 
ing makes mistakes impossible. 
Integrated magnifier for critical 
even on dim objects 
Takes time exposures and also has speeds up 
to 1/500 second. Guaranteed for 2 years. Com- 
plete, ready for use 
Model CP-35 fits 114 


astrophotos 


focusing 


” eyepiece holder 
$89.00 postpaid 
fits all standard 4” Dynascopes 


$85.00 postpaid 


Model CP-36 


Dyn-o-Swing Camera Support 


fits any 4” or 6” 
telescope 
without drilling! 


Takes guesswork out 
of astrophotography by pro 
viding precise centering of cam- 
era over evepiece. Smooth rack-and 
pinion adjustment. Easily attached or detached 
from tube, with rigid clamp for maximum sta 
bility. Special arm lets you swing camera 
away from eyepiece for visual observation, 
with instant return for photographing. Can 
be used with almost any camera. Postpaid 
Cat. #CS-4 to fit all 4” Dynascopes $17.50 
Cat. #CS-47 to fit all 434” A) D. tubes..$18.95 
Cat. #CS-67 to fit sania 6” Dynascope 

and 7144” O.D. tubes $19.95 
Catalog F, describing other accessories and 
parts, cheerfully sent on request. Satisfaction 
guaranteed, or money refunded. All items sent 
postpaid, as we pay all postage costs. No ship- 
ping. crating, or packing charges. Send fom 9 
cash, i 


December, 


or money order for immediate delivery. 
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TO FINER 


Criterion Achromatic Barlow 


This precision Barlow features an achromatic, 
coated lens, perfectly centered and corrected 
for finer resolution than you've ever experi- 
enced. Intensively tested and proven superior, 
achromatic lens is mounted in a precision cell. 
Gives 2.4x amplification. Definition is clear 
and sharp, hard to the very edge. 

Model CP.-4 fits standard 1144” eyepieces..$17.50 
Model CP-2 fits small 0.946” eyepieces....$15.50 


Paraboloidal 
Mirrors 


Aluminized, zircon- 
quartz overlaid. Guar- 
anteed unconditionally 
to perform to the lim- 
its of resolution. Hand- 
corrected to exacting 
specifications, and 
guaranteed superior. 


f/8 

f/10 

x 

9 

§ & 

10” £/7 

1214” £/7 
All mirrors made of PYREX-brand glass. 
A tolerance of 5% in focal length is custom 
ary. A deposit of 4 is required with orders 


for 8” to 1214” mirrors. 


Reflecting Telescope 
Mirror Mounts 


Mounting the mirror to 
your scope correctly is most 
important. Criterion mounts 
are especially well designed, 
and are made of cast alu- 
minum with brass mount- . 
ing and adjustment screws. One section fits 
tube, other section holds mirror. Alignment 
accomplished by three spring-loaded knurled 
adjusting nuts. Outer cell designed to fit into 
or over your tube. Sufficient space left be- 
tween the two cells. All drilled and tapped. 
Complete with Holding clamps, springs, nuts, 
etc. Ready for use. Will prevent vibration 
and hold alignment once set. Will hold mir- 
ror without distortion of surface figure. 

6” 


Complete 
Eyepieces 


uality. They are precision machined, 
ira in standard 114” outside diameter 
barrels. Can be taken apart for cleaning. De- 
signed to give sharp flat - clear to edge. 


Huygens 18-mm. f.l. A oa 
Kellner 9-mm. f.l. (3% a 
Kellner 7-mm. f.l. (9/ 32”) 
Kellner 12.7-mm. f.1. (4”) 
Kellner 18-mm. f.1. 4”) 
Kellner 30-mm., f.l. (1-3/ 
Orthoscopic 6-mm. f.l. 
Orthoscopic 4-mm, f.1. 


Finest 


16”) 
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Revolving 
Turret 


The Criterion Revolv- 
ing Turret holds three 
eyepieces so that, as 
desired, the power of 
the telescope can be 
changed by merely turn- 
ing the turret to a dif- 
ferent ocular. Click stop 
insures positive and- accurate positioning of 
each eyepiece. Turret holds eyepieces of stand- 
ard 144” outside diameter. Fits into the holder 
of any refractor or reflector telescope that uses 
144” eyepieces. Requires no alteration or ad- 
justment and can be attached as easily as put- 
ting eyepiece into scope. Made of brass and 
aluminum with polished chrome-plated barrels. 


_ Cat. HSRT-350 $14.50 


CRITERION MANUFACTURING CO. —! 


Dept. STP-36, 331 Church St., Hartford 1, Conn. 


Manufacturers of 
Quality Optical Instruments 
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PERFORMANCE 


Rack-and-Pinion 
Eyepiece Mount 


The most mechanically 
perfect focusing is by rack 
and pinion. This mount 
takes standard 114” eye- 
pieces. Full 314” of travel 

more than ever before. Ac- 
commodates almost any type of 
eyepiece positive and negative. 
Two knurled focusing knobs, 
variably tensioned and positioned. 
Solid cast-metal sliding brass 
tube — close tolerance prevents looseness. 
Mount aligns itself to any type tube. Four 
mounting holes, nuts and bolts included. Eye 
mount has square-rod-type diagonal holder 
which prevents loose alignment and vibration. 
Rod tempered to minimize temperature changes. 
Adjustable for 3” to 8” scopes, also 12” scopes 
if so specified at no extra cost. Order one or 
more of the complete eyepieces described below 
at the same time you send for this rack-and- 
pinion device, which accommodates any of our 
eyepieces perfectly. 

Cat. #SU-38 ..$7.95 postpaid 


New Model Eyepiece Mount 

Same features as above but has wider base that 
ts contoured to match the curve of a 7” to 8” 
diameter tube. Makes professional appearance. 
Furnished without Diagonal Rod $9.95 


Diagonal Rod — Cat. #SU-9R $1.00 


Achromatic Finder Scopes 


Two models: 6x, 30-mm., and 10x, 42-mm. 
Coated achromatic air-spaced objective, cross- 
hairs, built-in duralumin tube finished in 
white enamel, dewcap. Sliding focus adjust- 
ment. Can also be used as excellent hand 
telescopes for wide-field views of the sky. Fit 
Mount Bracket #SF-610. 

6 x 30 Achromatic Finder 

10 x 42 Achromatic Finder ..... 
Mount Bracket #SF-610 


. $12.50 
. $18.00 
$9.95 


Wide-Angle Erfle Eyepiece 


Our 16.3-mm. Erfle wide-angle eyepiece has 
a 75° field. Astonishing wide-angle views. 
Coated. Highest precision and specifically 
designed for telescopic use. Chrome barrel. 
Guaranteed to be superior in every respect. 


Cat. #SE-63 —1\%4” O.D. wa. $18.50 
Cat. #SE-62 — 0.946” O.D. . $16.50 


Four-Vane 
Diagonal Holders 


Criterion 4-vane diagonal 
mountings are fully ad- 
justable, will hold ellip- 
tical diagonals in perfect 
alignment. Mad So 
chemically blackened. Pre- 
cision adjusting screws 
center flat and vary its 
angle so_ that primary 
and secondary mirrors can 
be set in perfect align- 
ment. Thin vanes with 
special adjustable studs. 


Price 
$10.00 
10.00 
10.00 
12.50 
14.95 
19.95 


Cat. Minor-Axis Size For Tubes 
S-51 as” 6Y,” to 7Y,” 
S-52 30” 6Y4” to 714” 
S-53 .50” 814” to 914” 
S-54 735” 914” to 1014” 
S$-55 .00” 11” to 1114” 
S-56 .50” Specify tube I.D. 








GLEANINGS FOR ATM’s 


CONDUCTED BY ROBERT E. COX 


A PRIZE-WINNING GREGORY-MAKSUTOV TELESCOPE 


OME YEARS AGO I joined the ranks 

of women telescope makers by con- 
structing a standard 6-inch Newtonian 
and a 6-inch rich-field telescope. Then I 
read John Gregory's article in Gleanings 
for March, 1957, describing his Maksutov 
instruments, and I knew it would be a lot 
of fun to make and use one. So I picked 
the £/23 design, which has a 61” 
and bought a mirror blank and a disk of 
optical glass for the corrector. 

My husband Jim and I co-operated on 
the mounting design and he did the lion’s 
share of its actual construction. I did get 
to turn a knob or two, the tripod being 
mostly my work. Jim was most pleased 
with the project, as he managed to acquire 
a lathe, drill press, and a_gas-welding 
outfit. 

“All the optical work was done by me. 


apert ure, 


[he mirror was a fairly straightforward 
job, its spherical figure being quite easy 
to attain, as the radius of curvature is less 
than 44 inches (about f/3.5). Drilling the 
hole in the mirror was a new experience. 
I centered the blank on a rotating turn- 
table and lowered a jig holding a piece 
of tubing down onto it while feeding in 
carborundum and water. I cut the hole 
almost through to the face of the mirror 
after rough grinding and finished the job 
after polishing. 

Although a small grinding machine was 
used for some of the mirror surfacing, the 
corrector was completely ground by hand. 
\ couple of 6” glass tools were used, the 
difference in diameter between them and 
my 62” lens blank causing no difficulty. 
Altogether, it took me approximately 15 
hours per side to rough in the steep curves 


The 6}-inch £/23 Maksutov telescope built by James and Diane Lucas, which 

won first prize for mechanical excellence and fourth prize for optics at the 1961 

Stellafane convention of amateur telescope makers. The motor drive and set- 
ting circles were added after the telescope had been in use about a year. 
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$t+++++++++DE LUXES+ +++ +oo+++ 
Reflecting Telescope Kits 


De luxe kits contain: 


% 2 mirror blanks of PYREX-brand glass 
we 7 large metal cans of optical abrasives 
¥% Fast-polishing cerium oxide 

% Red rouge and pitch 


Size Thickness Price 
4%" %" $ 6.00 
6” ad $10.50 
8” 13%” $18.75 
10” 13%” $33.65 
1214” 2%" $59.95 
ADD POSTAGE: Ist, 2nd, and 3rd_ postal 
zones from Detroit, add 10%; 4th, Sth, and 
6th, add 15%; 7th and 8th, add 20%; or 
we will ship postage collect. 


Send for free cataleg-of supplies. 
ASHDOWNE BROS. 


18450 Grand River Detroit 23, Michigan 





LE 
* * BERAL COATINGS * * 


The ideal coating for front-surface 
precision mirrors for these reasons: 
1. Beral has HIGH reflectivity. 
2. Beral is HARD: does not sleek easily 
3. Beral can be cleaned easily no 
porous OVERCOATING of quartz. 
4. Beral is NOT a Chromium alloy, so 
can be removed easily. 
Prices for Beral coating telescope mir- 
rors: 4. $3.50: 6”. $5.00; 8”, $6.50; 
10”, $8.50; 12%”, $12.50. Prices for 
sizes up to 37” diameter on request. Add 
Postage —- Insurance for return mail. 


LEROY M. E. CLAUSING 
8038 MONTICELLO AVE. = SKOKIE, ILL. 











SPIRAL FOCUSER 


All-aluminum construction. 
Takes 114”-diam. eyepieces 
and fits any tube. raw- 
tube can be locked in place 
or operated effortlessly with 
adjustable friction control. 
$8.95 postpaid. One-arm 
diagonal holder, $1.50 post- 
paid. me 


COATED ACHROMATIC 
FINDER 


Features easy-to- 

see pointer indi 

cator instead of 

crosshairs. Large 

30-mm. objective. 

Universal base fits 

any tube, either 

reflector or refrac- 

: tor. Focusing pro- 
eee oe es ss vided. Complete 
finder, with brackets, $9.95 postpaid 


MIRROR MAKING KITS 

with PYREX-brand mirror blanks 
and hard ceramic tools 

$5.98 postpaid 

9.98 postpaid 

13.98 shipped collect 


-- . « « 29.98 shipped collect 
12Y, sa . . 49.98 shipped collect 


41,” diameter . 
. es 
a, 


Kits include five abrasives, with our special 
superfine finishing abrasive for superior fine 
grind, selected pitch, cerium oxide, PYREX- 
brand mirror blanks, and hard ceramic tools 
(used just like plate-glass ones). C.O.D.'s 
accepted. 


Used telescopes, binoculars, microscopes, and 
optics bought, sold, or exchanged. 


Write for free catalog. 


NYE OPTICAL CO. 


7310 Broadway, Lemon Grove, Calif. 
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PLUS BARGAINS 


IN HIGH-QUALITY OPTICAL PARTS AND EQUIPMENT 


f/5, 12” £.1. AEROSTIGMAT 
BY EASTMAN KODAK 


long cone, 114%" to 6-3/16” 
No shutter. Iris diaphragm 
4” to 214” {-element Tes 
clear aper 


Price $30.00 


In 8! : 

diam 

opens . 

sar design. Front lens 

ture 244”; rear, 2-5/16” 

TIME EVERYTHING — RIGHT FROM YOUR DASHBOARD! 
8-Day Elapsed-Time Surplus Aircraft Clock 


Here's an accurate time-control cen 

ter that'll help you win your next 

rally. It not only tells the date and 

time right to the second, it’s a stop 

watch that gives you elapsed time in 

seconds, minutes, and hours! The 

24-hour clock simplifies adding and 

subtracting elapsed time for your 

navigator. Manufactured by Elgin 

Watch Co. to exacting military specifications, it will 

remain accurate in spite of road bumps and vibrations. 

Uses no electrical connections. Does the job of high 

cost equipment. Jeweled, sweep second hand, lumi 

nous hands and numerals, black face, plastic case. 
314” mounting. Cost Government $185.00 

Only $39.95 postpaid 


£/6.3, 6” £.1. METROGON 
COATED LENS 
BY BAUSCH & LOMB 


In fens cone with iris and shutter 
Lens cone O.D. 1154”; depth, 53%”. 
Price $25.00 


‘ METAL PARABOLOIDAL MIRROR 

\ This is made of hastelloy hard metal. 12” 

} diameter. 534” focal length. Manufac- 

tured by Bausch & Lomb Approx. 

weight, 31 Ibs. Brand-new condition. 

/ Price $10.00 
LENS ASSEMBLY, 48” FOCAL LENGTH, f/6.3 


K40 aerial camera, which 
Manufactured by Eastman 
diam., 26” long. 
Lenses mounted 
weight of unit, 
Approx. shipping 


Price $150.00 


This was used with the 
takes a 9” x 18” plate 
Kodak. Approx. dimensions, 14” 
Contains built-in filters and _ iris 
in aluminum housing Approx 
125 lbs. All in original crates 
weight, 200 Ibs 


KODAK AERO-EKTAR £/2.5, 6” f.1. 


Mounted in barrel. Hard- 
coated lenses, color cor 
rected. Complete with dust 
caps. Red and yellow fil- 

Price $25.00 


BAUSCH & LOMB f/6, 24” £.1. 
AERO-TESSAR LENS SET 


The clear diameter of front lens 
is 4”; that of rear lens is 35%”. 
The set consists of two metal- 
mounted elements. Price $20.00 


8-POWER WIDE-FIELD ELBOW 
TELESCOPE, COATED LENSES 
Field of view 8° 45’, Large focusing Erfle 
eyepiece. Eye lens diameter 2-1/16” with 
diopter scale +2 - —4, Four 
- clear, neutral, 
Length 15%”, 
. height 
approx. 914 Ibs. Ex- 


Price $29.95 


built-in filters 
red, amber 
width 65%” 
weight 
cellent unused conditic 


MAGNETIC COMPASS #+AN-5732-1 


-—~D. Mfed. by Bendix Pioneer, a light, 
» compact, direct-reading magnetic 
compass. This panel-mounted in 
strument has a_ medium-short pe- 
riod with very little overswing and 
is steady in operation, thus giving 
the kind of response required by 
a pilot. Approx. dimensions: 314” 
high, 344” wide, 314” deep. Ap- 
prox. weight, 1% lbs. Luminous 
Full floating card, compensating magnets, and 
24-volt bulbs. 
Price $8.50 postpaid 


dial. 
dial light available in 12- or 


Send full amount with order. All prices, except as noted, net f.0.b. Pasadena, Calif. 


C & H SALES CO. 


BAUSCH & LOMB f/6 
AERO-TESSAR LENS 


Focal length 24”. Completely mounted 
with iris and shutter. Excellent for 
wide-field telescope. All in excel 


lent condition Price $25.00 
GOVERNMENT-DESIGNED 


ERECTING EYEPIECE 


The eyepiece system is housed in a precision barrel, 
with provision for varying the separation of the 
components and the magnification. The combination 
consists of a Kellner eyepiece of approximately 25 
mm. focal length in tandem with a pair of achroma 
tized doublets. This latter unit has a focal length 
of about 25 mm. and functions as the erector, or 
as a symmetrical eyepiece when used alone. The erec 
tor system is mounted in a threaded cell which may 
be turned in or out to vary the spacing and power. 
The entire assembly has a focal length of about 
10 mm., and when used complete or as components 
vields hard, wire-sharp images. 1-3/16” in O.D. by 
4%,” in length; equipped with a rubber eyeshield 

Price $5.95 


BELL & HOWELL 
f/8 TELEPHOTO LENS 

Coated lenses. Focal length 
36”. Completely mounted with 
iris and _ shutter. Approx. 
weight 25 Ibs. Excellent con- 
dition. Price $39.95 

5” SCHMIDT ULTRA-HIGH- 

SPEED OBJECTIVE LENS 

SYSTEM 


Eastman Kodak infrared receiver, 

formerly known as U. S. Navy 

Metascope, Type B. 7” long 

with 5” Schmidt ultra-high-speed } 

objective lens (approx. £/0.5) | 

Elaborate optical system, many | 

coated lenses. Uses two penlight batteries. Cost | 

government approx. $300.00. Factory-new. Shipping | 

weight 9 Ibs. Price $19.95 | 

Waterproof carrying case extra. Shipping weight 3 Ibs. 
Price $3.00 | 





ve; INFRARED FILTERS 
54%” diam. x \%” thick. 

f/8 40” AERIAL CAMERA LENS 
Mfgd. by Bausch & Lomb. Completely mounted with | 


iris. Original negative size 9” ” In excellent | 
condition. Price $50.00 | 


Price $2.95 each 





U.S. N. STADIMETER 


A precision navigation instrument 


= 


used in computing range when 
the height of an object is known. 
Contains many gears; helical scale 
graduated from 200 to 10,000 yards. Mirrors and 
eyepiece packed in hardwood case. Price $15.00 | 


16-mm. AERIAL GUN CAMERA, 
MODEL AN-N6 


Takes standard 16-mm. magazine 
load (50’). Takes 16, 32, or 64 
frames per second. Wollensak Type 
V lens, 35-mm., £/3.5. Excellent 
condition. Uses 24-volt d.c. 


s Ae Price $22.50 | 


8-DAY AIRCRAFT CLOCK 


24-hr. dial and civil date indicator. Cen- | 
ter sweep second hand. Luminous figures 
and hands on black face. Case is made 
of black plastic. 344” mounting. Mfgd. 
by Waltham Watch Co. rice $20.95 postpaid 








SEXTANT #ANS5851-1 


Bubble type (with 

‘ alternate averaging 

device). Mfgd. by 

Bendix. Unit con- 

tains a_ horizontal 

indicator, a  pre- 

cision averager (for 

two-minute read- 

ings), an astigma- 

tizer lens, bubble-level prism, spring-wound motor, 
etc., with carrying case. Shipping weight 20 Ibs. 
Price $12.50 


No. C.0.D.'s, please. 


2176 EAST COLORADO STREET 
PASADENA 8, CALIFORNIA 
MUrray 1-7393 
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(approximately 8” radii) on the concave 
and convex surfaces. Unfortunately, I had 
bought flat blanks before learning that 
Hayward Scientific Glass Corp. has them 
with the rough curves molded right in. 
Smoothing and fine grinding went more 
rapidly, since optical glass cuts faster than 
pyrex; however, it also scratches more 
easily. 

The slowest part of the lens grinding 
process was the constant checking of 
wedge and thickness and the radii of 
curvature of its two surfaces. In making 
a Maksutoy, tooling is all-important, espe- 
cially obtaining a good spherometer. On 
the secondhand lathe my husband made 
a ring-type spherometer with an outside 
diameter of 5.9”. When this was used 
with a 0.0001” micrometer it was not dif- 
ficult to hold the radii well within toler- 
ance (0.070”). Edge thickness was checked 
with a 1” micrometer, and a friend with 
a surface plate and a dial gauge measured 
the central thickness several times. 

I didn’t make any optical measurement 
of the radii of the corrector. But it is easy 
to obtain the difference in position of 
the two apparent centers of curvature, by 
means of a precision Foucault tester. This 
check also serves as a control on the sphe- 
rometer measurements during grinding. 

We denote by d the distance between 
the images reflected from the two surfaces 
of the corrector, the light from the second 
surface being refracted twice in passing 
through the glass. The formula quoted 
by Franklin B. Wright in Amateur Tele- 
scope Making — Book Three (page 577) is 
incorrect, and the expression given by 
Norman Cole in Maksutov Club Circular 
26 should be used instead. To simplify its 
application, write 

d = R, — 1/x, 
= n/(R, — t) — (n — 1)/R,. 
R, is the radius of curvature of the con- 
cave surface, R, that of the convex; ¢ is 
the central thickness of the corrector lens; 
and n is the index of refraction of its glass. 

For testing the figure of the steep cor- 
rector surfaces, I used the wide-angle light 
source described by Henry E. Paul in Ama- 
teur Telescope Making — Book Three, 
page 327. This uses a microscope objec- 
tive to image the pinhole and a micro- 
scope cover glass as a beam splitter to 
ailow testing on the optical axis. As sug- 
gested in a former Gleanings column, I 
had two eyepieces back to back as a low- 
powered telescope for viewing the surface 
under test; my eyepieces were a 28-mm. 
orthoscopic and a 16.8-mm. Erfle. 

The polishing lap for the concave side 
was made on its glass tool by painting a 
thin coat of beeswax on the glass and 
sticking to it slightly warmed squares of 
pitch, which had been formed in a wooden 
mold lined with aluminum foil. For the 
convex side a wooden disk was turned 
from two pieces of 3?” plywood, glued to- 
gether to secure adequate thickness. One 
face was turned to a concave radius equal 
to that of the convex lens surface, and the 


and x 








disk was then soaked in paraffin. Pitch 
squares were applied as described above 
The pitch was soft on both laps, tempered 
with castor oil, and I had no trouble get- 
ting contact and polishing out the surfaces. 

With very little work, the concave side 
of the lens yielded a spherical figure and 
the convex showed spherical on the first 
test at the end of polishing. Both the 
Foucault and Ronchi tests were employed, 
but on the convex only the Ronchi gave 
a clear view. Two sets of Ronchi bands 
were seen with different spacings, those 
belonging to the convex surface being the 
dimmer. 

In order to autocollimate the Maksutov, 
an 8-inch flat was ground and polished to 
a final figure of 1/10 wave or better. I 
found this an interesting project in itself. 
Aligning the optics for autocollimation is 
not easy the first time. I did this roughly 
by looking through the hole in the pri- 
mary and putting the light source in posi- 
tion. The on-axis tester and a Ronchi 
screen with 100 lines per inch were used. 
With the light source turned on and the 
eye placed back and to one side, in a 
darkened room it is possible to see along 
the optical axis a series of images of the 
pinhole or slit. The positions of the mir- 
ror, flat, and lens were adjusted until 
all the images lined up exactly. The test 
image would then be found in its proper 
place. This method may be used when 
testing refractor objectives by autocollima- 
tion, the same type of images then being 


seen. 

It is possible on the Maksutov to see the 
test pattern even if the primary is bare 
glass, but it is much easier if the mirror 








































has been given a reflecting coating. The 
secondary spot must be aluminized, as the 
pattern is seen coincident with that area. 

First tests on the collimated setup 
showed the combination of lens and mir- 
ror to be overcorrected, the Ronchi bands 
indicating the familiar parabolic sweep. 
Although my other tests had showed 
spherical optics on all elements, this over- 
correction was probably due to the radii 
of the lens being 0.012” short of design 
specifications. So I used a petal lap some- 
what like that of Warren I. Fillmore (Con- 
struction of a Maksutov Telescope, page 
18), but with a hole in the middle to avoid 
working on the center of the mirror too 
much. However, the mark was overshot, 
the bands now showing an undercorrected 
pattern. A full-size lap was then used to 
bring the mirror back to a sphere, and by 
juggling the work between the two laps 
complete correction was obtained. 

Need for thus aspherizing a Maksutov- 
Cassegrainian arises from three factors: 
elements that are not figured precisely 
spherical, departures from exact design 
values, and aberrations inherent in all 
spherical systems. Smoothness of the pri- 
mary mirror is most important, as the 
secondary amplifies minute irregularities 
(about seven times for the f/23) until 
they show up like sore thumbs in the 
autocollimation test. 

Our mounting was designed in expecta- 
tion of using the telescope quite a bit and 
not just admiring it. A coude diagonal in 
front of the primary deflects the focus to 
a point on the declination axis outside of 
one of the fork trunnions. This position 
is convenient for observing, and allows 


In the Lucas’ versatile 
telescope mounting, the 
eyepiece and finder on 
the right side of the 
tube are balanced by 
counterweights on the 
left. The primary mir- 
ror has a_ ring-shaped 
weight, in the center of 
which is part of the sup- 
port mechanism for the 
diagonal flat. The right 
ascension circle is dou- 
ble, with one pointer 
on the polar axis and 
another on the telescope 
fork. Setting circles may 
be turned independent- 
ly or as a unit. At the 
start of observing, the 
telescope is pointed to- 
ward a_ bright _ star 
whose right ascension is 
set on the upper circle. 
Clock or watch time is 
set on the other, after 
which the two circles 
are turned as a unit by 
the drive mechanism. 
The upper circle then 
provides a right ascen- 
sion scale for subse- 
quent pointings on any 
other celestial object. 








Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our clear FUSED QUARTZ diagonals. 
Accuracy guaranteed 1/20 wave. 


Ellipse 1.25" x 1.77" $12.00 

Ellipse 1.5" x 2.12" $15.00 
PYREX-brand glass diagonals, 1/8- 

wave accuracy. 

Ellipse 1.25" x 1.77" $ 6.00 

Ellipse 1.5" x 2.12" $ 9.00 


Without aluminum coating, deduct $1.00. 


Send for our complete list of supplies, 
quartz mirrors, blanks, oculars, 
coatings, and accessories. 


E& W'OPTICAL CO. 
2420 East Hennepin Ave. 
Minneapolis 13, Minnesota 








THE MARK III 


Sidereal Telescope Drive 


Bodine Synchronous Motor, Auto- 
matic Clutch, Automatic Sidereal Time 
Circle requiring no calculation for loca- 
tion of objects, R.A. Indicator, Sidereal 
Time Indicator, Lifetime Quality, Pre- 
cision Fabrication. 

Ramsden Eyepieces 

Declination Circles 

Hour-Angle Circles 


Write for price list. ae 


H & W OPTICAL CO.” 
654 Milwood Ave., Venice, Calif. 














TELESCOPE PARTS 
FOR CHRISTMAS 


You can solve a gift problem and 
please any Amateur Telescope Maker 
with a welcome gift of guaranteed 
Cleveland parts for his telescope. All 
parts are fully and accurately machined 
ready for ATM's every- 
where know the high quality of Cleve- 


installation. 


land Astronomics products. Order 

early for Christmas. 
14” EYEPIECE HOLDER .......... $ 7.95 ppd. 
14%" BRANDON EYEPIECES 

eo Se Each 15.95 ppd. 
DIAGONAL HOLDER .................... 7.95 ppd. 
DIAGONAL MIRROR 

1%" x 13%", 1/10 wave ........ 6.50 ppd. 
pe | Se 8.35 ppd. 
6” MIRROR pyrex, 

EF TA Te WORUO: cecasccccssccevacoeeed 62.50 ppd. 
7" ALUMINUM TUBE 

IIIA -hesiesesviaynssontacenesons 14.85 f.o.b. 
EQUATORIAL MOUNT 

For 6” telescope ............000 79.50 f.o.b 
COUNTERWEIGHT 121/2 Ibs. ......5.95 f.0.b. 


SETTING CIRCLES .............. Pair 12.75 ppd. 
ALL MECHANICAL PARTS, including setting 
circles, and complete instructions for build- 
ing the 6” Cleveland ..........+ 129.95 f.o.b. 


Add 3% sales tax on Ohio orders. 


For more details see page 235, Oct., 
1961, SKY AND TELESCOPE, or 
write for catalog. 


CLEVELAND ASTRONOMICS 


7618 Lawn Ave., Cleveland 2, Ohio 
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FIGURE YOUR MIRROR WITH 
THIS FINE FOUCAULT TESTER 


@ Exact zonal 
measurements 
@ Machined parts 
of brass 
and aluminum 
Completely 


assembled 27" 
KIT pia: $14% 
@ DELUXE MIRROR KITS e 


Kit contains: Prices: 


2 Genuine Pyrex Blanks WO” cme Ute 
5 Jars of Silicon Carbide 6” 
2 Jars of Aluminum Oxide 
| Jar of Rare-Earth, Fast- 
Polishing Barnesite 
Optical Polishing Pitch 


famous TASCO 7x 50 binoculars 


@ Original Night Glass 

@ Light-Weight Magnesium 
@ Center Focus 

@ Fully Guaranteed 

@ Quality Leather Case 

@ American Type 


$3300 


Postage paid on all item 


Tax Paid 


Telescopes @ Binoculars 
@ Accessories 


Dealers 


Microscopes 


Free Catalogue Invited 


UNIVERSITY OPTICS 


2122 East Delhi Road Ann Arbor, Michigan 











cameras or other equipment mounted 
there to be easily balanced by weights on 
the other trunnion. The diagonal is sup- 
ported by a holder that passes through the 
hole in the primary mirror, eliminating 
spider diffraction. 

The back plate on the tu 


irro} 


supports 
the diagonal holder, the cell by 
three pairs of push-pull screws, and a 
counterweight. The position of the cor- 
rector lens is also adjusted by push-pull 
screws. Aligning the optics was not difh- 
cult, rough positioning being done by 
daylight and final adjusting at night on 
the out-of-focus rings of a bright star. 
The lens and mirror were adjusted until 
the rings were concentric and the focus 
was in the correct position with respect 
to the eyepiece holder. 

The fork is of welded steel plate. Self- 
aligning ball bearings are carried in the 
fork trunnions to support the telescope 
tube, while the 11” steel polar axle is set 
in bronze bushings. For manual declina- 
tion slow motion, a spring-loaded screw 
operates a lever clamped to one of the 
trunnions. For motion in right ascension, 
the fork may be turned by hand, or by 
a large knob on each side of the fork 
base, or by the hand-held electric control 
box. This operates a sidereal drive, with 
provision for fast speeds forward and re- 
verse. The motors are located in the box 
on the tripod shelf. Two friction clutches 
in the drive ‘train allow different modes 
of movement simultaneously, one where 





Once in a blue moon does one find such 
excellent quality and functional characteristics 
at such modest prices. 


ASH =D OME 


An 
ASH-DOME 
will fit 
into 

your 
budget 


Brochure on request. 





ae 








Manufactured by ASH MANUFACTURING CO., Inc. 
Plainfield, Illinois 








362 Sxy AND TELESCOPE, December, 1961 


the main drive gear is free to slip on the 
polar axis and the other at the next gear 
reduction. 

Our setting circle for declination is 
conventional, but the pair of circles on 
the polar axis is not, being copied from 
a 12-inch Cassegrainian of W. A. Mason, 
Lorain, Ohio. One nice feature of the 
double-circle system is that any available 
time can be used: Eastern standard, day- 
light saving, or the old grandfather clock 
that is always 29 minutes slow! 

Because of the low tripod, a box 1 by 14 
by 2 feet can be used as a chair in all 
observing situations. —The wheels and de- 
tachable handle make it very easy to set 
the telescope up for an evening of observ- 
ing. Usually the instrument is steady and 
the wheels do not have to be chocked. 
The finder covers a six-degree field, so 
the Maksutov needs only an approximate 
pointing to the celestial pole for the set- 
ting circles to be useful. 

How much did it cost? Including the 
outlay for a few mistakes, we spent $195. 
If we were doing it again, the only change 
I would make would be the f/15 design 
instead of the f/23, as I am interested 
especially in variable star observing rather 
than lunar and planetary work. 

How long did it take to build? Our 
elapsed time was 2} years, for the mount- 
ing and tripod, to make the optics, to 
build a house, and have two baby daugh- 
ters!) We have just acquired an 11-inch 
Maksutov corrector lens blank for our 
next project. 

MRS. DIANE LUCAS 
145 Carol Lane 
Elyria, Ohio 


THE USE OF A BARLOW LENS 


NE of the most useful telescope ac- 
cessories is a concave lens that may 
be inserted a short distance inside the 
focus of the objective or mirror. This 
Barlow lens increases the equivalent focal 
length of the system, and hence the power, 
by an amplification factor whose numeri- 
cal value depends upon the location of 
the lens. The device, which may be either 
a simple lens or an achromat, works 
equally well with reflectors and refractors, 
and produces only ajsmall increase in the 
over-all length of ye type of optical 
system. 
The accompanying diagram shows how 
a Barlow is used. Its action is similar to 





Cone 
of 
Light 














The manner in which a Barlow lens 
increases the power of a telescope is 
illustrated here. The angle of con- 
vergence of the focused light rays is 
made much smaller, the apparent in- 
crease in focal length producing high- 
er power with any particular ocular. 





that of the rear element of a telephoto 
lens or the convex mirror in a Casse- 
grainian telescope system. Without the 
Barlow the image would be formed at F, 
the prime focus of the objective. When the 
Barlow is inserted at a distance Y inside 
the focus, a new image will be produced 
at F’, at distance Z from the auxiliary lens 
position. 

By changing Y and Z, any desired am- 
plification A can be obtained, this factor 
being Z/Y. If the Barlow is placed at F 
itself, no amplification results, while if Y 
equals the negative focal length of the 
lens no real image is formed at F’, this 
second situation being in effect that of the 
negative eyepiece in a Galilean telescope. 

For a given Barlow lens of foc] length 
f, a chosen amplification may be obtained 
by these relations: 

Y= f@4— )/4,. Z=f@— }). 

Assume that the sketch represents a 
Barlow of 5” focal length placed in the 
cone of light of a telescope. Let us sup- 
pose a power of 100x is desired for an eye- 
piece that used alone would give 50x, 
that is, the amplification is to be 2x. 
Then Y = 5(2 — 1)/2 or 2)” and Z - 
5(2 — 1) or 5”. With an increase in over- 
all tube length of only 23”, the effective 
focal length of the telescope has been 
doubled. A 75x eyepiece will give 150x 


with the Barlow, 100x increases to 200x, 
and so on. This amplification is the pri- 
mary advantage of the Barlow lens. For 
any one setting of the device, every ocular 


has two powers, one with and one without 
the Barlow in the optical train. And by 
resetting the auxiliary lens other ranges 
of powers can be employed. 

A second advantage is that the Barlow 
reduces the steepness of the convergence 
of the cone of light. For instance, at 2x 
the £/8 cone of the typical 6-inch reflector 
is changed to f/16, normal for a refractor, 
which gives better eyepiece performance. 

Finally, high powers can be reached 
even with eyepieces of long focal length, 
resulting in greater eye relief and more 
comfortable viewing. Without a Barlow, 
a power of 300x would require using a 
1-inch eyepiece for a reflector of 50” focal 
length. Such a short eyepiece is difficult 
to make, has extremely small, expensive 
lenses, and a very short eye relief. In- 
stead, a 3x Barlow will get the same result 
with an easily obtained }-inch ocular. 

Some fabulous claims have been made 
for improved telescope performance using 
this auxiliary lens. But there is nothing 
mysterious about a Barlow’s function, and 
it will emphasize rather than overcome 
the faults of a poor instrument. A fine- 
quality achromatic Barlow will give good 
results up to 3x under average seeing 
conditions, and can provide even higher 
amplification if necessary. A nonachro- 
matic or simple negative lens is limited to 
a useful amplification of about 2x. 

RALPH K. DAKIN 
720 Pittsford-Victor Rd. 
Pittsford, N. Y. 


ED. NOTE: It is comparatively easy to 
find the focal. length of a negative lens that 
is to be used as a Barlow. First, use a small 
convex lens (for example a finder objective) 
to form an image of a light source placed 
about two- feet in front of it. The exact dis- 
tance from source to lens is unimportant, as 
we are only interested in the immediate 
vicinity of the focal point, that is, the area 
shown in Mr. Dakin’s Barlow diagram. 

Place the negative lens to be tested so its 
center is exactly 1” inside the focus of the 
test lens, producing a new image of the 
source. Since the distance Y is 1”, measure- 
ment of Z will give the amplifying factor, 
and the Barlow’s focal length is equal to 
YA/(A — 1). For instance, if the Barlow- 
to-new-focus distance were 144”, its focal 
length would be 5”. 

Re: 





NOW AT LAST 


CAST-ALUMINUM FLOTATION CELLS 
THE ULTIMATE IN MIRROR MOUNTING 


Nine points support 

your mirror with no 

uneven strain due to 

mirror flexure. Pads 

are accurately posi- 

tioned, each support- 

ing an equal area 

of the mirror. A 

special positive col- 

limation lock is pro- 

vided. The quality of materials and work- 
manship is unconditionally guaranteed. 

In Stock: 

8”....$29.75 10”....$33.75 122”....$42.50 ppd. 


G. E. AUDY 


2207 Van Buren Place Wilmington 2, Del. 














Breathtaking Performance a 


ASTROLA REFLECTING TELESCOPE 


American Made — Available on Time Payments 


Truly breathtaking performance is yours with an ASTROLA re: 
If you are an ASTROLA owner, you enjoy many thrilling 
views — the finer markings on Jupiter’s cloud belts, gaps in Saturn’s 
ring system, delicate details on Mars, such as the canals — all far 
beyond the grasp of smaller or less perfect telescopes. 
haven’t ordered your ASTROLA, why wait? Countless observing 
thrills will be yours throughout the rest of 1961 and for many 
years to come — with an all-precision ASTROLA reflecting telescope. 
For solid observing comfort, nothing matches the De Luxe ASTROLA 
models, with electric clock drive, large solid-brass setting circlés, 
and smoothly rotating tube, which always allows the eyepiece to be 


flector. 


horizontal. 


Here we present our new 8” f/6 De Luxe ASTROLA on a portable 
equatorial mounting with clock drive, setting circles, an 8x 52-mm. 
finder, and three of the finest orthoscopic oculars. 
can be completely disassembled in less than three minutes. 


PORTABLE ASTROLA REFLECTORS 
6” Student, f/7 to f/9..$194.50 


Standard 


Send now for our latest complete color catalogue and full price sheet. 
Visit our display room when you are in the Los Angeles area. 
in stock are many small reflectors, refractors, books, and accessories. 


CAVE OPTICAL COMPANY 


4137 E. Anaheim St., Long Beach 4, Calif. 
Phone: GEneva 4-2613 


with an 


If you 


This telescope 


Price, complete, $590.00 


NEW PARABOLIC MIRRORS 
AND DIAGONALS OF 
PYREX-BRAND GLASS 


$1150.00 


Always 
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UN/ITRON — 


eB | MONTHLY REPO 


RT TO OBSERVERS 








constellation of the month 


TAURUS 


Whether you observe with a UNITRON or 
the unaided eye, Taurus the Bull is a par- 
ticularly attractive region of the winter eve- 
ning sky. It is easily located by looking first 
at Orion’s Belt in the southeast, then con- 
tinuing the line of these three stars upward 
to find the brilliant orange star Aldebaran, in 
the Bull’s head. 

This star lies amid a fine V-shaped clus- 
tering of bright stars, the Hyades. For look- 
ing at this extended group, a UNITRON view 
finder used as a hand-held telescope is very 
effective, because of its wide field and good 
light-gathering power. 

A» second famous Taurus cluster is the 
Pleiades, striking to the naked eye as a 
compact knot of six or more stars. Seen with 
a low-power eyepiece on your UNITRON, 
the Pleiades form a beautiful miniature con- 
stellation of over a hundred glittering points 
of light. Both this cluster and the Hyades 
are favorite subjects of the amateur astro- 
photographer. 

Users of 3” UNITRONS (like the instru- 
ment pictured on the back cover of this is- 
sue) will find Aldebaran to be a wide double 
star with components of very unequal bright- 
ness. The dim 11th-magnitude companion is 
two minutes of arc from its 1Ist-magnitude 
primary. (This distance is about 1/15 the 
apparent width of the full moon’s disk.) An- 
other, closer pair is 118 Tauri, magnitudes 
6 and 7, “with a five-second separation, 
readily split in small refractors. 

Select a very clear, moonless night for 
looking at the Crab nebula, located about 
one degree northwest of the star Zeta 
Tauri. It can be seen as a faint, oval glow 
in a 3” UNITRON, but the superior light- 
grasp of the 6” UNITRON gives better re- 
sults. This dim patch of light is the gaseous 
remnant of a supernova that blew up in the 
year 1054. 

In the eastern part of Taurus, bordering 
on Gemini, the Milky Way contains numbers 
of red stars. With the aid of a star atlas, 
such as Norton’s, it is easy to identify fine 
examples, including Y Tauri and 119 Tauri. 
The former, which is near Zeta, is a 7th- 
magnitude object of a striking crimson hue. 


24, XXIV, TWENTY-FOUR 
UNITRON MODELS 
TO CHOOSE FROM! 


Now that all UNITRON Equatorials are available 
with Synchronous Motor Clock Drives, the pro- 
spective buyer has an even greater number of 
models from which to choose. In fact, unless we 
are mistaken, UNITRON now offers a wider selec- 
tion than at any time in the history of the re- 
fractor. 

All models come complete with mounting, tripod 
or pier, eyepieces, Achromatic Amplifier, acces- 
sories, and cabinets. While additional eyepieces 
and accessories are available for most models, 
the assortments included as standard equipment 
will be found remarkably complete. 





2" SATELLITE ($7.50 Down) 6x, diagonal $75 
eyepiece, altazimuth mount with circles, stand 


1.6” ALTAZIMUTH, Mode! 127 ($7.50 Down) $75 


with eyepieces for 78x, 56x, 39x 
2.4” ALTAZIMUTH, Model 114 ($12.50 Down) $125 
2.4” EQUATORIAL, Model 128 ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 
2.4"' EQUATORIAL, Mode! 128C ($27.50 Down) 
same as Model 128 but with motor drive also 
3’’ ALTAZIMUTH, Mode! 140 ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 
$435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 
3 EQUATORIAL, Model 142C ($49.50 Down) $495 
same as Model 142 but with motor drive also 
3’ PHOTO-EQUATORIAL, Model 145 ($55.00 $550 
Down) with guide telescope, etc., and 6 eyepieces 
3 PHOTO-EQUATORIAL, Mode! 145C ($61.00 $610 
4” ALTAZIMUTH, Mode! 150 ($46.50 Down) $465 
with eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 
4’ EQUATORIAL, Model 152 ($78.50 Down) $785 
with eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 
38x 
4’ EQUATORIAL, Model 152C ($84.50 Down) $845 
4” PHOTO-EQUATORIAL, Model 155 ($89.00 $890 
4’ PHOTO-EQUATORIAL, Model 155¢ ($95.00 $950 
Down) same as Model 155 but with motor drive also 
4” EQUATORIAL, Model 160V ($98.50 Down) $985 
with weight-driven clock drive, etc., and 7 eyepieces 
4” PHOTO-EQUATORIAL, Model 160 ($117.50 $1175 
Down) same as Model 160 but with guide telescope, 
4’ EQUATORIAL, Model 166V ($107.50 Down) $1075 
with weight-driven clock drive, metal pier, etc., 
and 7 eyepieces 
4’ PHOTO-EQUATORIAL, Mode! 166 ($128.00 $1280 
Down) same as Model 166V but with guide telescope, 
astro-camera, Super-UNIHEX, etc., and 10 eyepieces 
clock drive, guide telescope, astro-camera, etc., and 
10 eyepieces 
5’ PHOTO-EQUATORIAL, Mode! 530, same as $2385 
Model 510 but with metal pier instead of tripod 
6’ EQUATORIAL, Mode! 600, with clock $5125 
drive, metal pier,*etc., and 10 eyepieces 
$5660 


with eyepieces for 100x, 72x, 50x, 35x 
$275 

3” EQUATORIAL, Model 142 ($43.50 Down) 

Down) same as Mode! 145 but with motor drive also 

same as Model 152 but with motor drive also 

Down) with guide telescope, etc., and 7 eyepieces 

astro-camera, etc., and 8 eyepieces 
5’’ PHOTO-EQUATORIAL, Mode! 510, with $2275 
6’ PHOTO-EQUATORIAL, Model 610, same as 


Model 600 but with guide telescope, astro-camera, etc. 


6” PHOTO-EQUATORIAL, Mode! 620, same as $6075 
Model 610 but with 80-mm. astrographic camera also 


Special payment plan available for 5‘ and 6°’ Models.) 


_ 364 Sky anp TELEscope, December, 1961 


UN/ITRON 








accessory of the month 


MOTOR CLOCK DRIVES 


Synchronous Motor Clock Drives are now 
available for all UNITRON Equatorial Models. 
With one of these drives to track celestial 
objects for you, observing with your UNI- 
TRON will be more convenient than ever. 
For UNITRON Clock Drives are the result 
of careful planning and design to achieve 
certain definite goals that you, the observer, 
have requested. 


The drives are designed so that they may 
be readily added to the many UNITRONS now 
in use without the need for any special adap- 
tation. The rugged synchronous motor is 
mounted in an attractive metal housing to 
which is attached a compact reduction-gear 
assembly. A thumbscrew locks the housing to 
a small shelf which, in turn, clamps to the 
base of the equatorial mount, above the tripod 
head. The output shaft of the gear system con- 
nects directly to the right ascension hand drive 
knob. This method of coupling, using as it 
does the regular worm-gear mechanism of the 
telescope, insures stability of the tube and 
eliminates the “play” that is often found in 
drives that connect directly to the polar axis. 
It takes but a minute to attach the drive, or 
to remove it for terrestrial observation or when 
you are viewing outdoors, away from a 110- 
volt outlet. 


The resulting arrangement is shown in the 
picture of the UNITRON 2.4” Equatorial on 
the facing page. Recent UNITRON Equa- 
torials have a right ascension knob drilled to 
accept the flexible-cable slow motion, and the 
same hole is used as the connector to the gear 
box. For earlier models, a replacement control 
knob of the newer type will be supplied with 
the drive at no additional charge. 


The prices for the motor drive are remark- 
ably low for precision mechanisms of this 
type. 


For 2.4” MODEL $50.00 


For 3° MODEL $60.00 
For 4 MODEL $60.00 


These prices are postpaid and include the 
complete assembly: motor, gear box, and 
special shelf. 


If you are not already a UNITRON owner, 
you will want to refer to the listing in the 
preceding column and note the many clock- 
drive models which are now available. If 
you already have a2 UNIFRON Equatorial, 
what better occasion is there than Christmas 
to bring your telescope up to date with one 
of these new drives? Since only a limited 
number of motor drives will be available for 
shipment before Christmas, it is not too early 
to order or reserve yours now. Our phone is 
Area Code 617, WOodward 9-8600. 





UNITRON 2.4" ALTAZIMUTH REFRACTOR 


America's most popular low-priced refractor has long been a 
favorite with the beginner and advanced amateur alike. It 
duplicates the performance of larger telescopes of other types. 
Complete with tripod, sturdy mounting with micrometric slow- 
motion controls, UNIHEX Rotary Eyepiece Selector, four eye- 
pieces, Achromatic Amplifier, sunglass, and 

suitcase-type carrying case. $125 


UN/ITRON 


UNITRON 2.4" EQUATORIAL REFRACTOR 


Our new 2.4" Equatorial now offers setting circles at no in- 
crease in price. In addition, the Synchronous Motor Clock Drive 
(shown here) may be added for the modest price of $50. A 
supplementary slow motion has been included to change the 
right ascension while the clock is we Price includes five 
eyepieces and same accessories as the $225 


Altazimuth model, without clock drive. 





UNITRON’S POPULAR VIEW FINDERS 


to you af once. 
1. VIEW FINDER, 23.5-mm. (.93’’), 6x eyepiece. 
Postpaid, only $8.50 


Postpaid, only $10.75 
3. VIEW FINDER, 42-mm. (1.6) air-spaced objective, 





USE OUR EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a con- 
venient and economical way to buy your UNITRON 
Refractor. The down payment required is 10%. 
The balance due is payable over a 12-month period, 
and there is a 6% carrying charge on the unpaid 
balance. Your first payment is not due until 30 
days after you receive the instrument, and if you 
should want to pay the entire balance due at that 
time, the carrying charge is cancelled. 


when you order — you 
merely fill in the UNITRON Easy Payment Order 
Form, return it together with the required down 
payment, and the model of your choice is shipped element, Barlow-type, negative amplifying lens designed 


There is no ‘red tape’’ 


Do not hesitate to use this plan merely because 
you have never before purchased anything on time 
2. VIEW FINDER, 30-mm. (1.2), 8x eyepiece. payments. The procedure is practically painless and 
is an ideal means of enjoying the use of your 
UNITRON while paying for it. 


NEW ACHROMATIC AMPLIFIER 
NOW FREE with each UNITRON 


The new UNITRON Achromatic Amplifier is a two- 


especially for UNITRON Refractors. When used with a 
UNITRON eyepiece, it doubles the normal magnification 
of the telescope. 

This useful and valuable accessory is now included 
as standard equipment with all UNITRON Refractors at 
no additional cost . . . another of the many reasons 
why the telescope you choose should be a UNITRON. 








10x eyepiece. Postpaid, only $18.00 


FOR JOHN DOE AND OTHERS 


GUIDE AND 
CATALOG ON 


ASTRONOMICAL 


TELESCOPES 


CONTENTS IN 

For some months now, we have been offering to ship 
your new UNITRON with a plastic name plate attached, 
as shown in the illustration above. It’s really amazing 
just how many people named John Doe have responded. 
However, we should like to emphasize that we are capa- 
ble of supplying other names as well. To get your UNI- 
TRON personalized, simply add this statement to your 
order: ‘Please attach a name plate to my _ telescope. 
This is the name: (print name clearly). If you want, 
we can also add: XMAS 1961. There’s no charge, of 
course, for this service. 


GET UNITRON’S 
FREE OBSERVER’S 


IT'S EASY TO ORDER! at¢ check or money order in full or use our oH 
ve. 





Payment Plan, as d made express collect. Send 20 
deposit for C.0.D. shipment. All instruments are stock items and Christmas 
orders will be shipped the same day as received. For special rush orders and 
information, telephone WOodward 9-8600 (Boston exchange) and ask for “Christ 
mas Order Department.” UNITRON instruments are fully guaranteed for quality, 
workmanship, and performance, and must meet with your approval or your 
money back. 


UNITRON 


INSTRUMENT COMPANY. TELESCOPE SALES DIV. 
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. 


Please rush me, free of charge, UNITRON's new 
Observer's Guide and Telescope Catalog 20-1 


Name 





Street 
City 
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MOON PHASES AND DISTANCES 
December 7, 23:52 
December 14, 20:06 
December 22, 0:42 
December 30, 3:57 

January 6, 12:36 

Distance Diameter 

0" 228,900 mi. 32’ 27” 
19" 251,600 mi. 29 30” 


New moon 
First quarter 
Full moon 
Last quarter 
New moon 
December 
Perigee 12, 
Apogee 27, 
January 
Perigee 8, 14" 


225,300 mi. 32’ 57” 


MINOR PLANET PREDICTIONS 


Astraea, 5, 9.5. December 7, 6:52.8 
+15-46; 17, 6:45.6 +15-58; 27, 6:36.4 
+ 16-20. January 6, 6:26.5 +16-53; 16, 
6:17.4 +17-31; 26, 6:10.7 +18-13. Oppo- 
sition on December 29th. 

After the asteroid’s name are its number and the 
approximate visual magnitude expected at opposition. 
At 10-day intervals are given its right ascension and 
declination (1950.0) for 0® Universal time. In each 
case the motion of the asteroid is retrograde. Data 


are supplied by the IAU Minor Planet Center at the 
University of Cincinnati Observatory 





—o noo none 


PLOSSL 


The standard of perfection 
in eyepieces 


Imported from France; come in focal 
lengths of 3, 4, 5, 6, 8, 10, 12, 16, 20, 
25, 40, 50, and 75 mm. These eyepieces 
are far superior to the conventional ortho- 
scopic design in both color and field cor- 
rection. Pléssi oculars will bring out the 
best performance in any telescope. 


For further information write 


ASTRO-RESEARCH LABORATORY 
4601—70th St., La Mesa, Calif. 


po nee 
oro 


———=—I O30 





CELESTIAL 


CALENDAR 


Universal time (UT) is used unless otherwise noted. 


V CASSIOPEIAE 

OTH the Skalnate Pleso Atlas of the 

Heavens and Norton's Star Atlas 
meark the place of the long-period vari 
able star V Cassiopeiae, at right ascension 
23" 09".5, declination +59° 26’ (1950 
co-ordinates). This object has been a 
favorite with amateur observers of vari- 
ables because it is relatively bright and 
has a convenient circumpolar location. 

This winter, V Cassiopeiae will reach 
maximum light about December 13th, ac- 
cording to Mrs. M. W. Mayall of the 
American Association of Variable Star 
Observers, but the 1958 Moscow General 
Catalogue predicts maximum nine days 
earlier. This difference is only a small 
fraction of the 228-day average period, 
and moreover, individual cycles may be 
up to a fortnight longer or shorter than 
the mean value. 

V does not always reach the 
brightness at maximum, the peak being 
anywhere from magnitude 7.3 to 8.6, with 
an average of 7.9. At minimum, due 
about the beginning of April next year, 
the star’s magnitude will be about 12. 
An interesting experiment for amateurs 
who do not have detailed maps is to 
make a careful plot of the stars in this 
area in December, and then, a month or 
so later, to compare the plot with the sky 
to rediscover V, if possible, by its decrease 
in brightness. 

The actual discovery of the variability 
was made in a manner not too different 
from this, by Thomas Anderson of Edin- 


same 





SKY-GAZERS EXCHANGE 


Classified advertising costs 30 cents a word, including 
address: minimum charge, $4.00 per ad nly one 
classified ad per issue per advertiser. Remittance 
must accompany order. Insertion is guaranteed only 
on copy received by the 20th of the second month 
before publication; otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re- 
sponsibility for statements made in classified ads, nor 
for the quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, 49 Bay State Rd., 
Cambridge 38, Mass. 


SACRIFICE: 414” refractor, cast aluminum, equatorial 
mount, hand slow motion, $280.00. Matthew Buf 
wack, 478 Park Rd., Leavittsburg, Ohio. 

METEORITES: For résearch, lectures, and demonstra- 
tions. $1.00, $2.00, $5.00, $10.00. Scientific Labo 
ratory, 2846 Oakley Ave., Baltimore 15, Md 


SOLAR ECLIPSE slides, photographed last February 
15th in Italy, for sale by the Swiss Astronomical 
Society Eight transparencies show approaching 
lunar shadow and details of corona, prominences, 
and chromosphere. 2” x 2”, mounted in glass 
Series, postpaid anywhere, U. S. $7.00 or Swiss 

francs 30.00. Enclose check with order. Hans Rohr, 

Vordergasse 57, Schaffhausen, Switzerland. 


CURVE GENERATING and fabrication of astronomi 
cal-quality aspherics. R. Willey, Jr., Worlds, Box 
366, Farmington, Conn. 

ALUMINUM TUBING, orthoscopic eyepieces, mounts 
Peninsula Scientific, 2421 El Camino Real, Palo 
Alto, Calif 


FOR SALE: 6” Dynascope, new, fine 
Sherer, 55 Rensen St., Brooklyn 1, N. Y 


Write F. 


UNITRON 140, 3” altazimuth refractor, star diagonal, 
erecting prism system, sun projecting screen. Brand 
new. Cost, $295.00. Sell, $265.00. Cliff Alsop, 
$927 Primrose, Indianapolis 20, Ind. 





QUESTAR for sale. Six months old. Jerome Jarvis 
964 E. 46 St., Brooklyn 3, N. Y. 

SACRIFICE: Coast Pathfinder 6” reflector, $250.00 
value for only $150.00. Don’t confuse this well- 
built, precision telescope with flimsy units boasting 
many features but short on quality. 200-pound 
shipping weight tells the story. Write for details. 
John Sola, 1865 E. Mountain St., Pasadena, Calif. 

TESTED new refractors, spotting scopes, Dall-Kirk- | 
ham outfits. Valley View Observatory, 106 Van | 
Buren Ave., Pittsburgh 37, Pa. 

5” FECKER objective, with tube, altazimuth mount- 
ing, tripod, $500.00. R. Buller, 35 Sandy Hill 
Rd., Chatham, N. J. 

CONSIDERING astronomy as a career? Vocational 
and Professional Monographs: Astronomy, by Dr. | 
Freeman D. Miller, describes personal qualifications, 
scholastic training, and job opportunities. $1.00 
postpaid. Send to Box B, Sky and Telescope, 49 
Bay State Rd., Cambridge 38, Mass. 

BUY, SELL, trade: cameras, lenses, telescopes, ama- 
teur radio equipment. Denson Electronics, Box 85, 
Rockville, Conn. 


SOUTHWESTERN OBSERVERS: Fine refractor tele- 
scopes shipped from Dallas with transportation pre- 
paid in Southwest area. Catalogues and information 
on request. Melton Industries, 1901 Levee St., 
Dallas 7, Tex. Phone: RI 8-4769. 


SPECIAL OFFER: New 3” refractors, £/15, 60x to 
300x. Equatorial mount, slow-motion flex shafts on 
both axes, setting circles, tripod, wood case. Eye 
ieces: 4, 6, 1244, and 20 mm., plus 2x Barlow. 
Diagonal and erecting prisms, 6x finder, sunscreen 
Quantities strictly limited. Only $149.95 f.o.b. 
Northridge. Satisfaction guaranteed. ANRA Manu- 
a pa Engineers, P. O. Box 216, Northridge, 
malif. 


FOR SALE: Equatorial refractors, slow motions, 
circles, tubing, objectives, tripods. Norman Hall, 
820-44 Ave., Winona, Minn. 
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The nature of the light changes of 

V Cassiopeiae during an average cycle. 

This light curve was prepared by Leon 

Campbell from brightness estimates 

made over several decades by members 

of the American Association of Vari- 
able Star Observers. 


burgh, Scotland, in 1893. This ama- 
teur painstakingly compared the Bonner 
Durchmusterung charts with the sky as 
seen in his 2}-inch refractor, and over the 
years discovered more than 40 long-period 
variable stars. Anderson had the unusual 
distinction of being the first to see two 
bright novae, that of 1891 in Auriga and 
Nova Persei 1901. 


MINIMA OF ALGOL 


There are indications that recent Algol 
minima have been occurring earlier than 
predicted here, by a large fraction of an 
hour. New observations from which times 
of least brightness can be derived are 
urgently needed. 

December 2, 11:02; 5, 7:51; 8, 4:41; 11, 
1:30; 13, 22:19; 16, 19:08; 19, 15:58; 22, 
12:47; 25, 9:36; 28, 6:26; 31, 3:15. 

January 3, 0:04; 5, 20:53; 8, 17:43; 11, 
14:32. 

These minima predictions for Algol are based on 
a recent timing by Engelkemeir and an assumed 
period of 2.8674 days. The times given are geo- 


centric; they can be compared directly with observed 
times of least brightness. 


VARIABLE STAR MAXIMA 


December 2, T Cephei, 210868, 6.0; 2, 
R Cassiopeiae, 235350, 7.0; 3, S Ursae Ma- 
joris, 123961, 7.8; 4, R Normae, 152849, 
7.2; 4, Chi Cygni, 194632, 5.2; 7, T Cen- 
tauri, 133633, 5.5; 11, V Ophiuchi, 162112, 
7.5; 13, V Cassiopeiae, 230759, 7.9; 14, R 
Leonis, 094211, 5.8; 16, R Draconis, 
163266, 7.6; 19, T Columbae, 051533, 7.5; 
24, U Cygni, 201647, 7.2; 26, R Carinae, 
092962, 4.6; 27, R Canum Venaticorum, 
134440a, 7.7; 28, R  Leonis Minoris, 
093934, 7.1. 

January 1, S Sculptoris, 001032, 6.8. 


These predictions of variable star maxima are by 
the AAVSO. Stars are listed only if brighter than 
magnitude 8.0 at an average maximum. Some, but 
not all of them, are nearly as bright as maximum 
two or three weeks before and after the date given. 
The data include, in order, the day of the month 
near which the maximum should occur, the star 
name, the star designation number, which gives the 
rough right ascension (first four figures) and declina- 
tion (bold face if southern), and the predicted visual 
magnitude. 





THE SUN, MOON, AND PLANETS THIS MONTH 


The sun,.on the ecliptic, is shown for the beginning and end of the month. 

The moon’s symbols give its phase roughly, with the date marked alongside. 

Each planet is located for the middle of the month or for other dates shown. 
All positions are for 0" Universal time on the respective dates. 


superior conjunction 
and cannot be 


Mercury is in 
with the sun on the 16th, 
seen this month. 

Venus is very low in the southeastern 
sky, rising about an hour before sunup 
during the first part of December. It is 
too close to the sun to be seen easily, 
however, and will be lost to view before 
the end of the month. 

Earth reaches heliocentric longitude 
90° at 2:20 Universal time on December 
22nd, the time of the solstice. Winter 
begins in the Northern Hemisphere, 
summer in the Southern. 

Mars arrives at superior conjunction on 
the 14th, and is too close to the sun to 
be seen all month. 

Jupiter is a prominent yellow object of 
magnitude — 1.6 in Capricornus, visible in 
the southwestern sky after sunset. The 
planet, which sets about 3} hours after 
the sun at midmonth, has apparent polar 
and equatorial diameters of 32”.1 and 
34”.4, respectively. 

Saturn is in Sagittarius, almost 10° 
of Jupiter, with a magnitude of +0.8 on 
the 15th. Telescopically, it shows a slight- 
ly flattened disk 15”.4 in equatorial and 
13”.8 in polar diameter. The ring system, 
inclined 21°.8 to our line of sight, has 
a major axis of 34”.8. The crescent moon 
will pass 2° north of Saturn and Jupiter 


west 


DECEMBER METEORS 

The first quarter moon may interfere 
somewhat with observations of the Gemi- 
nids. At the peak of this well-known six- 
day shower, December 13th, a single ob- 
server can see as many as 50 meteors per 
hour under ideal conditions, about seven 
of these being nonmembers. 

The Ursids will be very difficult to ob- 
serve because of the full moon that occurs 
one day before the shower peak on De- 
cember 22nd this year. Generally, this 
brief shower has a maximum rate of about 
15 meteors per hour. 


WILLIAM H GLENN 


on December I1th at 0" and 14° UT, re 
spectively. 

Uranus is a 6th-magnitude object in 
Leo, on the 15th at right ascension 10" 
10".8, declination +12° 04’ (1950 co- 
ordinates), about a degree east of Regulus. 
Rising some 2} hours before midnight, 
Uranus is visible in binoculars. The 
moon passes 0°.3 north of this planet at 
23" UT on December 26th, as seen from 


the center of the earth, and an occulta- 


tion will be visible from Europe, North 
Africa, and Asia. 

Neptune, an 8th-magnitude object, can 
be seen before dawn in Libra. On the 
15th, its position will be 14" 41".8, —13° 


5d. 
. WILLIAM H. GLENN 


UNIVERSAL TIME (UT) 


In the Celestial Calendar, Universal time (Greenwich 
civil time) is used unless otherwise specified. This 
is 24-hour time, from midnight to midnight; times 
greater than 12:00 are p.m. Subtract the following 
hours to convert to ger times in the United 
States: EST, 5; CST, MST, 7; F 8 If neces- 
sary, add 24 hours to te UT before subtracting, in 
which case the result is your standard time on the 
day ey the Greenwich date shown. For ex- 
ample, 6:15 UT on the 15th of the month corresponds 
to 1:15 a.m. EST on the 15th and to 10:15 p.m. 
PST on the 14th. 





GOTO 4” (102-mm.) TELESCOPES 


(IN STOCK) 


$1335% 


f.o.b. Los Angeles 


Equatorial Model No. 204 


OPTICS and ACCESSORIES 

4 Eyepieces: 
Mittenzwey-Huygens 6 mm. 
Mittenzwey-Huygens 12.5 mm. 
Mittenzwey-Huygens 25 mm. 
Kellner 40 mm. 


7x 22-mm. § 
Star and sun diagonal 
Sun projector 

Sunglass 

Clock drive (electric) 
Mahogany instrument case 


WYLE LABORATORIES 


ASTRO-SCIENCE DIVISION 
128 MARYLAND STREET. EL SEGUNDO, 


view finder 


CALIF. 














DE LUXE 


SKYSCOPE 


As_ illustrated — with new 
plastic tube, 6x finder, heavy 
all-metal tripod, equatorial 
mounting, and 60x eyepiece. 


Price $44.75 


Unconditionally guaranteed. 
100% American made. 
Write for free brochure show- 
ing our standard model which 
has been sold world-wide for 
gver 20 years. Skyscope still 
remains outstanding in value 

by any comparison. 


THE SKYSCOPE CO., 
INC. 


P.O. Box 55S 
8104-13th Ave. TE 7-0213 
Brooklyn yD a 
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spectively; also, at 9 p.m. and 8 p.m. on 
February 5th and 2Ist. For other dates, 
add or subtract 4 hour per week. 

The great number of bright stars in the 


Milky Way challenges an observer to pick 


SOUTHERN STARS 


The sky as seen from latitudes 20° to 
10° south, at 11 p.m. and 10 p.m., local 
time, on the 6th and 21st of January, re- 
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out some of the fainter constellations. 
Near Canopus is Pictor the Painter’s Easel; 
it is about equal to Horologium in area, 
and contains some 30 stars brighter than 


magnitude 6. 
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STARS FOR DECEMBER 


The sky as seen from latitudes 30° to 


50° north, at 9 p.m. and 8 p.m., local 


time, on the 6th and 22nd of December, 


respectively; also, at 7 p.m. and 6 p.m. 
on January 6th and 21st. For other dates, 
add or subtract $ hour per week. 

The stars of Triangulum, located be- 
tween the Pleiades and Andromeda, are 
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on the meridian at chart time. This small 
constellation was given much attention by 
the ancients. To the Greeks it was the 
capital letter delta, and because of its 
shape was likened to the island of Sicily. 
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OPTICS 


Special Coated Objectives 


BIG 2V%e” DIAM. — 40” F.L. — $6.00 


same high 
be ing seconds 


achromatic lenses are the 
3ig Lenses except for 
of slight edge chips or small 


These tested 
quality as our 
scratches 


Only $6.00 ppd. 


because 


Cat. No. $1804 


Mounted Eyepieces 


The buy of a lifetime at 
saving. First choice of the 
teur and professional astror 
Perfect lenses set in black anox 
ized standard 11,” O.D. aluminum 
mounts 


Cat. No. 
$2192 
$1851 
$1853 
$1207 
$1251 
$1257 
$1209 
$1211 
$1835 
$1355 
$1253 
$1255 
$1485 


great 

ama 
omer 
i 


F.L. 
6mm. (14° 
6mm. (14" 
12.5 mm. ('/2" 
12.5mm. ('/2" 
16 mm. (5¢" 
16 mm. (5e" 
18 mm. (34" 
22 mm. ( 

27 mm. | 

32 mm. 

35 mm. 

55 mm. ( Kellner 

56 mm. Symmetrical 
COATED LENSES 75 cents extra 


“Giant” Wide-Angle Eyepiece 
COATED LENSES 75 cents extra 


low power per 


Type 
Orthoscopic 
Ramsden 
Ramsden 
Symmetrical 
Erfle (wide-angle 
Orthoscopic 
Symmetrical 
Kellner 
Kellner 
Ploss! 
Symmetrical 


SAD RAR NS 
S8SsSsssss 


Erfle eyepiece best for 
formance Superior six-element de 
sign. 65° field, 144” E.F.I clear 
aperture 24%”, focusing mount and 
diopter scale. Combine this eyepiece 
with our 5” objective No. 81475 for 
a tremendous light-gathering Rict 
Field Telescope 
Cat. No. $1405 (illustrated $12.50 ppd. 
Cat. No. $1858 Same as above without di 

opter scale 9.95 ppd. 

@ FREE RUBBER EYESHIELD © 
with 81405 

Cat. No. $1594 1'4°’-diam. ADAPTER for 

eyepiece above 
ADAPTER PLATE AND TUBE. 
pered tube and adapter plate, black 
finished in black crackle. Slides into 
Aluminum Tubing No. $1511 These 
with the eyepieces above to make a Ricl 
scope. Details in our catalog 


Cat. No. $2300 


$3.95 ppd. 


Aluminum ta 
anodized and 
our 3” O.D 
parts are used 
Field Tele 


$18.00 


Wide-Angle Erfle 


Brand-new eyepiece ‘with 68° field: 
coated. E.F.L. 144”. Focusing mount, 
3 perfect achromats, 1-13/16” aperture 


$13.50 ppd. 
3.95 ppd. 


Cat. No. $1020 crane 
Cat. No. $1593 11/4'’-diam. ADAPTER for eye 
piece above 


An Economical Eyepiece 


This mounted eyepiece has two 
magnesium-fluoride-coated achro- 

matic lenses 29 mm. in diameter 

Excellent definition. E.F 1%” 

Cell fits 14%” tubing 

Cat. No. $1911 Coated $5.90 ppd. 
Cat. No. $1991 Not Coated 5.25 ppd. 


Rack-&-Pinion Eyepiece Mounts 
“fy 2 


ey 


is a wonderful opportunity 
you to own a most mechani 
perfect Rack-&-Pinion Fo 
cusing Eyepiece Mount with vari 
adjustment. Wéill accommodate a 
positive or negative The 
body casting is made of lightweight aluminum with 
black crackle paint finish, focusing tube of chrome 
plated brass. Focusing tube for refractors has a travel 
of 4” $1976 will fit all size tubing 
REFRACTOR TYPE 
Cat. No. $1494 for 21%” 1|.D. Tubing 
Cat. No. $1495 for 31%" 1.D. Tubing 
Cat. No. $1496 for 436” I.D. Tubing 
REFLECTOR TYPE 
Cat. No. $1976 (less diagonal holder 
Cat. No. $1982 DIAGONAL HOLDER 


For Refectory 


tension and 
ey: : 
standard 14%” ey 


able 


piece, 


for reflectors 2” 


$12.95 ppd. 
12.95 ppd 
12.95 ppd. 


$8.50 ppd. 
1.00 ppd. 
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8-Power Elbow Telescope 


has a brilliant-image 
field; actually 325 feet 
at 1,000 yards. Can be adjusted for 
focusing 15 feet to infinity. 2” achro 
matic objective, focusing eyepiece 28 
mm. f.l., Amici erecting sys 
tem. Turret-mounted filters 
clear, red, amber, and neu 
tral. Lamp housing to il 4 
luminate reticle for night use J ¢ 
Truly the biggest bargain you 
were ever offered. Original 
Gov't. cost $200. 


Cat. No. $1686 Not Coated 
Cat. No. $1975 Coated 


This telescope 
i8° apparent 


rt) 
Cw 


8 x 50 


$13.50 ppd. 
17.50 ppd. 


Star Diagonals 


Guaranteed to make viewing 

the heavens with a refractor 

telescope 100% easier for the 

observer. Stop needless crouch 

ing forever. Choose the STAR 

DIAGONAL that best suits 

your requirements. Slides into 

standard 114” eyepiece mounts. Chromium tubes and 

aluminum housing, attractive black crackle finish 
AMICI STAR DIAGONAL WITH 

ERECT IMAGE 
For comfortable viewing of terrestrial or astronomical 
The Amici prism gives an erect image. 


$12.00 ppd. 


objects 
Cat. No. $2095 . 
RIGHT-ANGLE PRISM STAR DIAGONAL 


prism 


Contains a high-quality aluminized right-angle 
Practical for astronomical use 


$12.00 ppd. 


wide field 
Cat. No. $2096 


MIRROR STAR DIAGONAL 
mirror, flat 
for refractor 


an excellent first-surface 
Important 


Diagonal houses 
to within Y wave. accessory 


telescopes 


7 x 30 Wide-Field Finderscope 


“aa ones me 


Newly designed wide-field finderscope for reflector or 
refractor, Featured in this handsomely conceived black 
anodized aluminum tube are a 30-mm. coated achro 
matic objective, a wide-field Kellner eyepiece, and 
the all-important true crossline reticle for fast, exact 
Compact and lightweight, 9” long, 14 
May also be used as a hand-held pe ogee 
extra-wide-field views of the sky. 


$12.00 ppd. 


locating 
diam., 9 oz 
offering excellent 


Cat. No. $2193 $9.75 ppd. 


Finder Ring Mounts 


Made of cast aluminum with black crackle 
Each ring has three locking wing 
screws for adjusting. Base has two 
holes for mounting screws, and fits any 
diameter tubing. Easy to attach Ring 
mount No. $1963 will accommodate finder 


Cat. No. $1963 1-15/16” 1.D. Per Pair, $3.95 ppd. 
Cat. No. $1964 2-11/16" 1.D Per Pair, 3.95 ppd. 


finish 


above. 


New Prismatic Telescope 


Coated 80-mm. 


<< Objective 


) Big 80-mm.-diam. (34%”) objec 

rs) he tive, for spotting or astronomical 

use. Will show stars of the 11th 

magnitude 100 times fainter 

a than the faintest visible to the 

naked eye. Table-top tripod in 

cluded, extended 18”, closed 1314”. 

Length of scope 16144”. Combined 

weight of scope and tripod is 
5% Ibs. All coated optics. 


FIVE EYEPIECES 
Field at 
Power 1,000 yards 


5x 122 ft 5.4 mm. 29 
81 1.0 16 


Relative 


Exit pupil 
i brightness 


diam. 


19 3 0 } 
1.3 1 
$59.50 ppd. 
Scope. Same as above but with 
Equipped with same five evepieces 
40x, 60x. Coated. With tripod. 


$42.95 ppd. 


Cat. No. $2052 . 

60-mm.-diam. 

smaller objective 
15x, 20x, 30x 


Cat. No. $1721 


1961 


o 
4” Reflector Telescope 
Milky Way. Enjoy the 
nature in action eclipses, heavenly objects, and 
6-mm. if observing conditions permit. Equipment 
trim. 
FREE BARLOW LENS PLUS FREE BOOK “DISCOVER THE 


7 45x-225x 
sé 

thrill of being able to 
orbiting satellites. A high-quality telescope with 
tray keeps eyepieces clean and at hand. Sun and 
STARS” come with scope. 


4x Finder — Wood Tripod 
2 
* 
pick out small craters on 
in f/9 mirror. It has three eyepieces, 4-mm. (225x), 
moon filters are included. aleeemne wood tripod 
Cat. No. $2273 


Study the sun and _ its 

the moon and see detail in the larger craters. A 

6-mm. (150x), 20-mm. (45x), and a free Barlow 

makes scope portable, gives it stability and compact 
COATED BINOCULARS 


spots. Observe galaxies, 

clusters, nebulae, and the 
beautiful lunar landscape is brought to your door- 
tep. Bring distant events close to you; witness 
lens which will double the power. This will give 
90x with the 20-mm. eyepiece, and 300x with the 
ness. Finished in gray enamel with black 
Imported. Shipping weight about 20 Ibs. 
Beautifully styled imported binoculars, Precision made 

LOW, LOW PRICES! 


f.o.b. Lynbrook, N. Y., $59.50 


American Type “Zeiss’’ Type 

with carrying case and straps. American 
a superior one-piece frame and clean de 

Focus (IF) or Center Focus (CF). 
Field at Price, 
1,000 yards 


Complete 
type offers 
sign. Individual 
Cat. 
No. Size 
6x15 IF 
6 x 30 CF 
6 x 30 IF 
7x35 CF 
7x35 IF 
7x35 CF 
7x35 CF 
7 x 50 CF 
7 x 50 CF 
7 x 50 IF 
7 x 50 CF 
8 x 30 CF 
8 x 30 IF 
10 x 50 IF 
20 x 50 CF 


*Wide-angle 11 
Add 10% Federal tax to all prices above. 


Monoculars 


Brand new, coated op 
tics, complete with pig 
skin case and neck straps 


.... $10.00 ppd. 
oosee URED pee. 
12.50 ppd. 

14.75 ppd. 

.. 17.50 ppd. 

. 20.00 ppd. 


Type 
Opera 
“Teiss”’ 
“Teiss”’ 
“Teiss“’ 
. 
American ... 
American* 
American** 
“Teiss’’ 
“Teiss”’ 
American .. 
a ek 
Zeiss” 
“Zeiss” 
“Teiss”’ 


Wide-angle 


ar] 
ty) 


_ $1580. . 


New! Zoom Binoculars 


Six different powers at your fingertips in the same 
binocular: 7x, 8x, 9x, 10x, 11x, and 12x. Positive 
fingertip control accomplished by rotation of eyecups. 
Popular Center Focus, American type, 40-mm. objec 
tives, all coated optics. Complete with carrying case 
and straps. Add 10% Federal tax. 


Cat. No. $2303 $39.75 ppd. 





@ FREE CATALOG @ 
Millions of lenses, prisms, eyepieces, rack-and- 
pinion eyepiece mounts, cells, aluminum tubing, 
mirrors, binoculars, telescopes, parts, acces- 
sories, and so forth. Write today! 








We pay POSTAGE IN U. S. — C.0.D.’s you pay postage. 
Satisfaction guaranteed or money refunded in 30 days. 


A. JA 


K.N. Y- 
6915S MERRICK RD., LYNBROO 











You'll find these fully professional features in every Custom DYNASCOPE?®! 


Exquisite optical systems, fully achromatic and corrected to meet the 
most critical research standards e Massive equatorial mounts that provide 
exceptional stability and embody the latest mechanical refinements for 
ease of operation. « Full sets of matched orthoscopic and achromatic 
eyepieces with wide flat fields sharp to extreme edges. ¢ Needle bearings 
carefully fitted on substantial shafts to assure movements so fine that 
they equal the ease and precision of a fine watch. ¢ Lifetime materials 
throughout, for atmospheric resistance and dimensional stability. ¢ Fully 
rotating tubes, with counterpoise to provide perfect balance during rota- 


MASTERPIECES 
of precision pero AM Amce: 


y 


All sizes of these superb 
instruments are available for 
unusually prompt delivery 

. including this Deluxe 
10-inch model 


Every Custom DYNASCOPE is designed and built to meet such 
high standards and exacting specifications that it is the overwhelm- 
ing choice of schools, colleges, universities, and many well-known 
professional astronomers. Each of these magnificent instruments 
incorporates features that are years ahead in optical engineering, 
yet based on time-tested principles. Each is painstakingly produced 
and assembled by craftsmen who put careful workmanship before 


tion. ¢ Rotary secondary supports to minimize diffraction. * Exclusive 
Dyna-mesh rack and pinion focus for smoother, more accurate focusing 
action, © Two-way pier tripods (Pat. Pending) in 6-inch and 8-inch 
models. 45-pound pier can be mounted permanently. Portable tripod is 
instantly removable for field trips. « Highly accurate electric drives, 
free from backlash, with fully compensating clutch. « 8x50 coated 
achromatic finderscopes with crosshairs and extra-large 6° fields. * 7”- 
diameter setting circles spoked for easy setting. Graduated with verniers. 
e Super sensitive slow motion flex line control * Adjustable to all latitudes, 


CUSTOM 
DYNASCOPES 


in your 
choice of 
6'-8'-10" 
12.5 -16 
models 


speed. Each is required to pass, flawlessly, a long series of rigid 
performance and operational tests. Nothing is overlooked to make 
sure that these superb telescopes are the finest in their class, regard- 
less of price. Whichever size you select, we guarantee that it must 
measure up to this standard or your purchase price will be refunded 
in full. You can order with absolute confidence...and with the 
exciting expectation of new thrills and experiences ahead. 


CUSTOM DYNASCOPES-—PRICE AND DELIVERY SCHEDULE 





Colorful 
New Brochure 


CONVENIENT TIME PAYMENT PLANS AVAILABLE ON ALL MODELS 





Yours FREE! 
Send today for 


SIX-INCH 
STANDARD DELUXE 


EIGHT-INCH 


STANDARD DELUXE 


12.5-INCH 16-INCH 


10-INCH 
OBSERVATORY 
DELUXE MODEL 


DELUXE 





this fascinating 

new booklet that $265 $475 $385 

gives you the full Complete Complete Complete 
specifications on all Custom Dyna- wernt wernt werent 
scopes, plus helpful information to 80 Ibs. 150 Ibs. 145 Ibs. 
guide you in the selection of your 21 Day Delivery 








$595 ~~~ $895 $1,265 
Complete 
Shipping 
Weight Weight 
185 Ibs. 


21 Day Delivery 


$4,200 up 


Equipped 
To Your 
Specifications 


Complete 
Shipping 


Complete 
Shipping 


300 Ibs. 
30 Day Delivery 





30 Day Delivery 














next telescope. A postcard will 
bring your copy FREE! 


© Copyright 1960 Criterion Mfg. Co. 


CRITERION MANUFACTURING CO. 


DEPT. 


Standard Six and Eight Inch Models Do Not Include Electric Clock Drive, Setting Circles, Slow Motion Control Or Pier 
All Telescopes Are Shipped F.0.B. Hartford, Connecticut ¢ No Additional Charge For Packing and Crating 


® TM Registered U.S. Pat. Office 


Manufacturers of Quality Optical Instruments 


D-56, 331 CHURCH ST., HARTFORD 1, 


CONN. 











With a Unitron, every night is Christmas Eve! 





Who says Christmas comes but once a year? Certainly not any man, woman, or child who finds a Unitron 
under the tree. For in every handsome instrument with a Unitron label on it, there's a lifetime of pleasure...a 


trip to the stars every clear night of the year. 
As a matter of fact, there’s more pleasure-per-dollar in the Unitron 3-inch Altazimuth you see in this picture 


(or in any other Unitron) than you can find in any refractor anywhere on this planet of ours. How do we know? 
Santa Claus told us. He says that there are more Unitrons delivered at Christmas (and throughout the year) 


than any other refractors. 
To which all we can add is that the modest price tag on the Unitron in the picture is $265.00 complete. 


And 
UN/ 1 d ON INSTRUMENT COMPANY ¢ TELESCOPE SALES DIV. — 66 NEEDHAM ST., NEWTON HIGHLANDS 61, 


SEE PAGES 364 AND 365 FOR MORE ABOUT UNITRON 


MASS. 
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